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Lungenkrebs bei Angehorigen der Berufsgruppe ..Chauffeur" 

Ch. Vutuc, M. Kunze 

Abteiiung Sozialmedizin (Leiter: Univ.-Prof. Dr. mad. M. Kunze), Hygiene Institut der UniversitSt Wien 
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Zusammenfassung 

Unter 93 mannlichen Bronchuskarzinompatienten der Be¬ 
rufsgruppe ..Chauffeur" waren signifikant mehr Zigaret- 
tenraucher (97%) als unter den 153 Konrrollpersonen. 
Signifikante Unterschiede zwischen Patienten und (Kon- 
troilen) bestehen bei: .Jahre geraucht: 41,6 (34); Teer- 
expositionswert (TEW): 2569 (1965); Zahl der Exraucher: 
37% (59%); Jahre Exraucher: 9,1 (16,6). Das Lungenkrebs- 
risiko der Zigarettenraucher nimmt mit steigendem TEW 
zu; signifikant ab TEW 1001; (“ kritischar Bereich). Rau- 
chende Chauffeurc weisen nach Standardisierung von Be- 
rufsdauer und TEW gagenuber Rauchern der Gruppe ..white 
collar" (bei denen sine berufliche Exposition — Inhalations- 
noxen - anamnestisch ausgeschlossen warden konnte) ein 
etwas erhohtes Lungenkrebsrisiko auf. 

Key-Words: Lung cancer — Chauffeurs - Smocking habits 
— Lung cancer risk — Occupational exposure 


Einleitung 

In einer im ganzen Bundesgebiet durchgefiihrten Fallkon- 
trollstudie tiber das Bronchuskaizinom und Tabakrauchen 
{Kunze, Vutuc 1978) haben wir von 1977 bis 1979 Daten 
von 1580 mannlichen Lungenkrebspatienten und 3160 
Kontrollpersonen erhoben. Die grofce Fallzahl ermoglicht 
eine Auswertung nach Berufsgruppen und damit eine Ab- 
schatzung des berufsbedingten Lungenkiebsrisikos im un- 
tersuchten Kollektiv. Ober die Analyse der Berufsgruppe 
„Metallgewinnung und -verarbeitung” haben wir an dieser 
Stelle berichtet {Vutuc, Kunze, 1981). Die vorliegende 
Arbeit analysiert die Rauchgewohnheiten von Lungenkrebs¬ 
patienten und Kontrollpersonen, die dem Berufsstand 
..Chauffeur” angehoren. Weiters wird das berufsbedingte 
Lungenkrebsrisiko yon zigarettenrauchenden Chauffeuren 
bestimmt. Das berufsbedingte Risiko konnte nur bei Ziga- 
rettenrauchem ermittelt werden, da eine entsprechende 
Auswertung fur Niemalsraucher wegen zu kleiner Fallzahlen 
imter den Lungenkrebspatienten des Untersuchungs- und 
Vergleichskoilektivs nicht durchgefuhrt werden konnte. 

Patientengut und Methodik 

liber Durchfiihrung und Methodik der Fallkontrollstudie 
haben wir in der Analyse der Berufsgruppe „Metailgewin- 
nung und -verarbeitung” ausfiihrlich berichtet {Vutuc, 
Kunze . 1981)-, sie gelten analog fur die vorliegende Ar¬ 
beit. 

Im ersten Untersuchungsabschnitt wurden aus dem Gesamt- 
kollektiv (1580 Patienten, 3160 Kontrollpersonen) alle Per- 


sonen mit dem Beruf ..Chauffeur” ermittelt und deren An. 
gaben iiber Alter, Dauer der Berufstdtigkeit und Rauchstas 
erhoben. Von den Zigarettenrauchem wurden Rauchdauer, 
Dauer der Abstinenz sowie alle jemals konsumierten Ziga- 
rettenmarken einschliefilich jeweiliger Menge und Dauer 
des Konsums ermittelt. 

Die angegebenen Zigarettensorten wurden entsprechend 
ihrem Teergehalt (Austria Tabakwerke 1977) einer von 
drei mdglichen Markengruppen zugeordnet {Kunze, Her¬ 
bert, Vutuc 1978). Gruppe I: < 15 mg/Zig.; Grnppe II; 

15 bis 24 mg/Zig.; Gruppe III: > 24 mg/Zig. Aufgrund 
dieser Angaben wurde der Teerexpositionswert (= TEW) 
berechnet, indem die Summe der Produkte aus Zigaretten- 
konsum/Tag mal Konsumdauer/Jahre mal Gruppenfaktoi 
(=1,2,3) ailer angegebenen Zigarettensorten gebildet mi 
de {Vutuc 1980). 

Das Lungenkrebsrisiko gegeniiber Niemalsrauchem {Manii 
Haenszel 1959) wurde berechnet fur: 

— Exraucher nach Jahren der Abstinenz, 

- Zigarettenraucher in Relation zur Hohe der Teerexposi- 
tionswerte. 

In einem zweiten Untersuchungsgang wurde das Berufsri- 
siko fUr Zigarettenraucher des Berufsstandes ..Chauffeur” 
berechnet. Als Vergieichsgruppe wurden aus dem Gesamt* 
kollektiv jene Personen ermittelt, bei denen anamnestisch 
eine Berufsexposition (Inhalationsnoxe) ausgeschlossen 
werden konnte (Gruppe „white collar”). Von den 784 Zi- 
garettenrauchem (284 Patienten, 536 Kontrollpersonen) 
der 1091 Personen, die deT Gruppe „white collar” angehoi- 
ten, wurden die den Rauchem unter den Chauffeuren ana- 
logen Daten ausgewertet, 

Das Lungenkrebsrisiko wurde fiir Zigarettenraucher der B* 
rufsgruppe ..Chauffeur” gegeniiber Zigarettenrauchem der 
Gruppe „ white collar” bei gleicherTeerexposition und 
gleicher Dauer der Berufstatigkeit berechnet. 

Ergebnisse 

a) Rauchgewohnheiten der „Chauffeure 

Von den 1580 mannlichen Patienten und 3160 KontrolP 

personen des Gesamtkollektivs wurden 93 Patienten und 

153 Kontrollpersonen der Berufsgruppe ,,Chauffeure” 

zugeordnet. 

82 (88%) der Patienten hatten einen Tumor der Gruppe 
Kieyberg 1,11 Patienten einen Tumor der Gmppe Krey- 
berg II. 
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jujjgenJ^bs bei Angehorigen der Berufsgruppe ..Chauffeur” 

_ b i Rauchstatus mannlicher Bronchuskansingmpatienten (Grup- 
* Kreyberg I und Kreyberg II) und Kontrollpersonen, Berufsgriip- 

pg . cirauffeuef" _ 

aile Karzinome Kreyberg I Kreyberg II Komrollen 
n _ % n % n % n % 

2iaaretten- 

”, che r 91 +} 98 81+' 99 10 91 132 86 

(Exraucher) (30) (30) - (78) 

Niemals- 

rtu eher 2 2 1 11 9 21 14 

ci-mme 93 100 82 100 11 100 153 100 


Der Rauchstatus der Patienten und Kontrollpersonen ist in 
Tab. 1 dargestellt (e$ handelt sich ausschieftlich um Ziga- 
lettenraucher). 

Karzinompatienten sowie Patienten mit einem Kreyberg I- 
Tumor waren signifikant haufiger (X 2 7,24, p < 1%;X 2 

8.42, p < 1%) Zigarettenraucher als Kontrollpersonen. 

Die zwei Patienten, die niemals geraucht haben, waren zum 
Zeitpunkt der Diagnose 46 und 71 Jahre alt und haben 23 
und 40 Jahre als Chauffeur gearbeitet. Die Niemalsraucher 
unter den Kontrollpersonen waren durchschnittlich 63,9 
Jahre (SF = 0,81) alt und waren durchschnittlich 28,2 Jah¬ 
re (SF = 1,80) berufstatig. 

In Tab. 2 sind die Durchschnittswerte fur Alter zum Dia- 
gnosezeitpunkt, Dauer der Berufstatigkeit, Jahre geraucht 
und Teerexpositionswert ftir Patienten und Kontrollperso- 
nen wiedergegeben. 

Alie Patienien bzw. Patienten mit einem Kreyberg I-Tumor 
haben signifikant langer geraucht (t = 4,82, p < 1%; t = 
4.65, p < 1%) und weisen einen signifikant hoheren (t ■ 

3.43, p < l%, t = 3,51. p < 1%) Teerexpositionswert auf 
als die Kontrollpersonen. 

Kontrollpersonen (78 = 59%) waren signifkant haufiger 
(X2 15,78; p < 1%) Exraucher als Karzinompatienten 
(30 = 37%). Mit durchschnittlich 16,6 Jahren (SF = 1,34) 
waren sie auch signifkant langer (t = 3,09, p < 1%) absti¬ 
nent als die Exraucher unter den Patienten, die seit durch- 
srhnittlich 9,1 Jahren (SF = 1,80) nicht mehr geraucht ha¬ 
ben. In Tab. 3 ist das Lungenkrebsrisiko von Rauchem 
msgesamt, Jetztrauchem und Exrauchem in Relation zur 
Dauer der Abstinenz, verglichen zu den Niemalsrauchern, 
dargestellt. 
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Tab. 3 Manniiche Zigarettenraucher, Berufsgruppe ..Chauffeur", 
Lungenkrebsrisiko fur Raucher insgesamt, Jetztraucher und Exrau¬ 
cher in Abhangigkeit zur Dauer der Abstinenz (Niemalsraucher: 

R - 1,0) __ 

Dauer Dauer der Abstinenz in Jahren 
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Das Lungenkrebsrisiko von Zigarettemauchem in Abhan¬ 
gigkeit zur H6he der Teerexposition gegeniiber Niemals- 
rauchem ist in Tab. 4 wiedergegeben. 

Das Lungenkrebsrisiko von Zigarettenrauchem nimmt bei 
einer Teerexposition von mehr als 1001 signifikant (X 2 
5,37; p < 5%) zu. Dies trifft ftir die Tumoren der Gruppe 
Kreyberg I (X2 6,38; p < 5%) zu; gegeniiber den Krey¬ 
berg II-Tumoren ist die Zunahme des Risikos nicht signi- 
fikant. 

b) Lungenkrebsrisiko von Zigarettenrauchem der Berufs- 
gruppe „Chauffeur”gegeniiber Zigarettenrauchem der 
Gruppe , t white collar” 

In Tab. 5 sind die Durchschnittswerte fur Alter, Jahre 
der Berufstdtigkeit, Jahre geraucht und Teerexpositions¬ 
wert der Kollektive ..Chauffeur” und ,.white collar” wie¬ 
dergegeben. 

Die Zigarettenraucher der Gruppe „white collar” waren 
signifikant langer (t = 4,41, p < 1%) berufstatig als Ziga¬ 
rettenraucher der Berufsgruppe ..Chauffeur”. 

In Tab. 6 ist das Lungenkrebsrisiko von Zigarettenrau¬ 
chem der Berufsgruppe ..Chauffeur” gegeniiber Zigaretten¬ 
rauchem der Gruppe ..white collar” bei gleicher Teerexpo- 
sition und gleicher Dauer der Berufstatigkeit wiedergege¬ 
ben. 


Die Ergebnisse spiegeln die atiologische Bedeutung des 
Tabakkonsums ftir das Entstehen von Lungenkrebs wider. 
Mit der Ausnahme von zwei Personen waren alls Bron- 
chuskaizinompatienten (98%) Zigarettenraucher. Vergli¬ 
chen mit den Rauchem in der Kontrollgruppe weisen sie 
ein extremes Konsumverhalten auf (signifikante Unter- 
schiede bei Rauchdauer, Teerexpositionswert, Anteil der 
Exraucher und Dauer der Abstinenz). Diese Unterschiede 


3«b. 2 Manniiche Bronchuskarzinompatienten (Gruppe Kreyberg I und Kreyberg It) und Kcntrollper- 
IOnen . Berufsgruppe ..Chauffeur", Durchschnittswerte fur Alter, Berufsdauer, Rauchdauer und Teer- 
^ gosit ionswert (1 SF) 
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Tab. 4 Mannliche Zigarettenraucher, Berufsgruppe ..Chauffeur", Lungenkrebsrisiko in Relation zum Teer- 
expositionswert (Niemalsraucher: R" 1,0) _ 



< 500 501-1000 
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beziehen sich in erster Linie auf Patienten mit Tumoren 
der Grappe Kieyberg I. die eine stark ausgepragte atiolo- 
gische Beziehung zum T abakkonsum (Kreyberg 1962) ha- 
ben; entsprechend stellen sie im untersuchten Patienten- 
gut mit 88% den dominierenden Anteil der histoiogischen 
Typcn. Diese Ergebnisse (Anteil dei Kreyberg 1-Tumoien, 
Anteil der Raucher, Rauchdauer und TEW) entsprechen 
unseren ersten Analysen der Studie nach Berufsgruppen 
(Vutuc, 1980). 

Chauffeure, die Zigaretten rauchen, haben gegeniiber Nie- 
malsrauchem ein 7,5fach hdheres Lungenkrebsrisiko. Durch 
die Berechnung des Teer-Expositionswertes ist eine quanti¬ 
tative Abstimmung des Risikos moglich. Mit steigendem 


Tab. 5 Mannliche Zigarettenraucher, Berufsgruppe ,.Chauffeur" und 
Gruppe ..white collar", Durchschnittswerte fur Alter, Berufsdauer, 
Jahre geraueht uhd Taerexpositionswert (1 SR. Karzinompatienten 
und Kontroilpersonen 
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..white collar'' 


(n - 223) 


(n = 784) 
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63,2 
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(0,37) 

Jahre berufstatig 

26,8 

(0,70) 

30,6+1 
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TEW nimmt das Risiko zu. Der ..kritische Bereich” dieser 
Dosis-Wirkungsbeziehung, ab dem das Risiko signifikant 
ansteigt, liegt bei einem TEW von mehr als 1001. Diese 
Grofienordnung fur den ..kritischen Bereich” konnte auch 
in friiheren Untersuchungen bei Samples ohne Beriicksich- 
tigung der Berufszugehorigkeit (Kunze, Vutuc 1980a, 
Vutuc, Kunze 1981) und bei Metallarbeitem (Vutuc ,. 
Kunze, 1981) erhoben werden. fiber die praventiv*me- 
dizinische Bedeutung des ,Jcritischen Bereichs“ haben 
wir an anderer Stelle ausftihrlich berichtet (Kunze, Vutuc 
1980b). Gegeniiber den Kreyberg II-Tumoren zeigt sich 
keine ausgepragte Dosis-Wirkungsbeziehung; wegen der 
kleinen Fallzahien kann diese jedoch nicht unbedingt aus- 
geschlossen werden. 


Das Einstellen der Rauchgewohnheit fiihrt im zeitlichen 
Verlauf zu einer raschen Abnahme des Erkrankungsrisikoj 
Zigarettenraucher der Berufsgruppe „Chauffeur” weisen 
gegeniiber Rauchem der Gruppe ..white collar”, nach Star, 
dardisierung von Berufsdauer und TEW, ein erhohtes Luu- 
genkrebsrisiko auf; ein Hinweis auf eine mogiiche berufs- 
bedingte Risikokomponente im untersuchten Kollektiv. 
Pin etwas hoheres als erwartetes Lungenkrebsrisiko konn- 
ten auch Boucot und Mitarb. (1972) bei den von ihnen 
untersuchten ChaufTeuren nach weisen. Als Ursache ware 
denkbar, dafi Chauffeure an ihrem Arbeitsplatz vermehrt 
kanzerogenen Kohlenwasserstoffen (aus Autoabgassen) 
und Asbest (von Brems- und Kupplungsbelegen) ausge- 
setzt sein konnen. Eine qualitative und qantitative Aussa- 
ge iiber diese Schadstoffbeiastung ist im Rahmen der vor- 
liegenden Untersuchung nicht moglich. Da die Risikozu- 
nahme zum Teil sehr gering ist. kann angenommen wer¬ 
den, dafi berufsbedingte Schadstoffe eher die Wirkung da 
Tabakrauchs verstarken als eine direkte kausale Wirkung 
haben. 

Selikoff und Mitarb. (1968) konnten bei Asbestarbeiteni 
nachweisen, dafi eine Zunahme des Lungenkrebsrisikos 
durch die Asbestexposition nur bei Rauchem feststellbar 
ist. 

Aufgrund der dargestellten Ergebnisse ist die Noxe Ta- 
bak als atiologischer Faktor fiir das Entstehen von Lun- 
genkrebs bei den untersuchten Chauffeuren wesentlich hfr 
her einzuschatzen als eine mogiiche bemfsbedingte Expo¬ 
sition. Es ware vorstellbar, dafi das Tabakrauchen die Vo 
aussetzung fiir die Wirkung der berufsbedingten Risiko¬ 
komponente gebildet hat, in dem erst iiber eine Konta- 
mination des inhalierten Tabakrauchs mit berufsbedingW 
Schadstoffen die folgewirksame Schadstoffbeiastung aus- 
gelost wurde. Eine Uberpriifung dieser Hypothese war & 
gen der zu geringen Zahl von Niemalsrauchem unter deB 
Patienten des Untersuchungs- und VergleichskollektivS 
nicht moglich. 


Tab. 6 Lungenkrebsrisiko von Zigaretienrauchern der Berufsgruppe ..Chauffeur" 
gegeniiber Zigarettenrauchern der Gruppe ..white collar" bei gleicher Teerexposi- 
tion und gleicher Dauer der Berufstatigkeit. ___ 


Jahre 

berufstatig 

501-1000 1001-2000 

Teerexposition 

2001-3000 

3001-4000 > 4001 

11-20 

< 2000 : 1,44 

1,48 

> 3000 : 2.50 

21-30 

4,50 2,14 

1,04 

1,02 3,86 

31—40 

1,40 1,33 

1,60 

1,23 3,25 

41-50 

1,33 4,44 

2,75 

- 
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Lungenkrebs bei Angehorigen der Berufsgruppe „Meta!lgewinnung und 'Verarbeitung" 
Chr. Vutuc, M. Kunze 

Abteiiung „Sozialrnedizin (Lerter: Univ.-Prof. Dr. med. Michael Kunzel des Hygiene-instituts der 
Universitat Wien (Vorstand: Univ.-Prof. Dr. med. Heinz Fiamm) 


Zusammenfatsung 

Unter 197 mannlichen Bronchuskarzinompatienten der Be¬ 
rufsgruppe ..Metallgewinnung und -verarbeitung" waren si- 
gnifikant mehr Zigarettenraucher (97%) als unter den 311 
Kontrollpersonen (78%). Patienten haben signifikant larger 
geraucht <41,6 Jahrel und weisen signifikant hiShere Teer- 
ExpositionsWerte ItE ** 2418) auf als Kontrollpersonen 
(36,5 Jahre, TE * 2108). Zigarettenraucher haben ein 8fach 
hoheras Lungenkrabsrisiko als Niemalsrauchar, Mit Zunahme 
das Teer-Expositionswertessteigt das Lungenkrabsrisiko der 
Zigarettenraucher signifikant an. Zigarettenraucher dar Be¬ 
rufsgruppe „Metall" weisen nach Standardisierung von Dauer 
dar BerufszugehQrigkBit und Teer-Expositionswert gegen- 
(iber Rauchern der Gruppe /t white collar" (bei denen eine 
berufliche Exposition —, Inhalationsnoxen — anamnestisch 
ausgeschlossen werden konnte) ein erhohtes Lungenkrebs- 
risiko auf. 

Key-Words: Lung cancer - Occupation mining and manu¬ 
facturing of mstail — Smoking habits — Lung cancer risk — 
Occupational exposure. 


Einleitung 

In einer iiberregional durchgefuhrten Fall-Kontroll-Studie 
{Kunze, Vutuc, 1978) haben wir in den Jahren 1977 bi$ 
1979 Daten von 1 580 manniichen Bronchuskarzinompa¬ 
tienten und 3 160 Kontrollpersonen erhoben. Wegen der 
grofien Falizahl eignet sich dieses Datenmaterial besonders 
fur die Auswertung nach Berufsgruppen. Diese Vorgangs- 
weise ermoglicht eine Abschatzung der Bedeutung der be- 
ruflichen Exposition fur das Lungenkrebsrisiko im unter- 
suchten Kollektiv. In diesem Zusammenhang mufi jedoch 
betont werden, daft die Beurteilung und Abschatzung ei¬ 
ner berufsbedingten Beziehung meist sehr schwierig ist, da 
eine exakte atiologische Abgrenzung der Synkarzinogenese 
und Kokarzinogenese beruflicher Noxen untereinander und 
vor ailem mit der Noxe Zigarettenrauchen aufierst schwie- 
ng ist (Schmdhl, 1977). Aus diesem Grund ist eine exakte 
Analyse der Rauchgewohnheiten und die quantitative Er- 
fassung der Schadstoffbelastung der Zigarettenraucher not- 
v/endig. Aufgrund friiherer Uberiegungen (Kunze, 1975) 
haben wir zur Quantifizierung der Schadstoffexposition 
von Zigarettenrauchern ein Verfahren entwickelt (Vutuc, 
1980). mit dem, unter Beriicksichtigung der jeweiligen Men¬ 
age. Konsumdauer und dem Schadstoffgehalt aller jemals 
Bgerauchten Zigaretten, eine Ma&zahl flir die individuelle 
Schadstoffbelastung (Teer-Expositionswert = TEW) des 


i 


Zigarettenrauchers berechnet werden kann. Dieses Verfah¬ 
ren ermoglicht eine exakte Standardisierung der Rauchge- 
wohnheit, wie sie bei der Bewertung beruflicher Exposi- 
tionen unerlaSlich ist. 

Die vorliegende Albeit analysiert die Rauchgewohnheiten 
von Lungenkrebspatienten und Kontrollpersonen der Be¬ 
rufsgruppe „MetaIlgewinnung und -verarbeitungWeiters 
wird das berufsbedingte Lungenkrebsrisiko flir Angehorige 
dieser Bemfsgruppe untersucht. Fiir diesen Zweck wurden 
als Veraleichskollektiv jene Personen aus der Studie ausge- 
wahlt. bei denen eine berufliche Exposition (Inhalations¬ 
noxen) anamnestisch ausgeschlossen werden konnte. In 
Anlehnung an den soziologischen BegrifF wird diese Grup¬ 
pe ..white collar‘s genannt. 

Die Ermittlung des berufsbedingten Risikos konnte nur bei 
den Zigarettenrauchern durchgefiihrt werden. da eine Aus¬ 
wertung fur Niemalsraucher wegen zu kleiner Falizahlen 
unter den Bronchuskarzinompatienten des Untersuchungs- 
und Vergieichskollektivs nicht durchgefiihrt werden konnte. 

Palientengut und Methodik 

In einer im gesamten Bundesgebiet (in 15 Zentren) durch- 
gefuhrten Fail-Kontroll-Studie (Kunze, Vutuc, 1978) wur¬ 
den in den Jahren 1977 bis 1979 Daten von insgesamt 
1 580 manniichen Patienten mit einem histologisch und/ 
oder zytologisch verifizierten Lungenkrebs erhoben. Die 
Erhebung erfolgte mittels eines standardisierten Fragebo- 
gens (American Health Foundation, 1976) zum Zeitpunkt 
der Verifizierung des Tumors. 

Als Kontrollen wurden 3 160 altersmabig entsprechende 
Personen befragt. die zum Zeitpunkt des Interviews nicht 
wegen einer tabakassoziierten Krankheit in arztlicher Be- 
handlung gestanden haben. 

Im ersten Untersuchungsabschnitt wurden aus den Gesamt- 
kollektiv alle Personen der Berufsgruppe ..Metallgewinnung 

ben ausgewertet. 

Die verschiedenen histologischen Lungenkrebstypen wur¬ 
den nach Kreyberg (1962) zusammengefafit. Die Gruppe 
Kreyberg I. die mit dem Tabakkonsum in gesicherter atio- 
logischer Beziehung steht, umfabt die histologischen Typen: 
Plattenepithel-. kieinzeiliges-, groiizelliges. undifferenziertes 
Karzmom sowie den Mischtyp Adeno-Kanthom. Die Gruppe 
Kreyberg II. bei der die atiologische Bedeutung des Tabak- 
konsums noch nicht eindeutig gesichert ist, umfafit das 
Adeno-, Alveolarzell- und Zylinderzellkarzinom. 
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Lungcnkrebs bei Angel. 


Bei den Zigarettenrauchern wurden neben dem gegenwar- 
tigen Rauchstatus folgende weitere Aspekte berticksichtigt: 

— Alter, 

— Jahre berufstatig (Mindestdauer fiir die Zuordnung 
7 Jahre), 

— Gesamtrauchdauer in Jahren, 

— Dauer der Abstinenz in Jahren und 

— alle jemals gerauchten Zigarettenmarken einschliefilich 
jeweiliger Menge und Dauer des Konsums. 

Die angegebenen Zigarettenmarken wurden entsprechend 
ihrem Teergehalt {Austria Tabakwerke, 1977) einer von 
drei moglichen Markengruppen zugeordnet (Kunze, Her- 
berg, Vutuc, 1978). Die Gruppe I umfafit Zigaretten mit 
einem Teergehalt von unter 15 mg pro Zigarette, die Grup¬ 
pe II mit einem Teergehalt von 15 bis 24 mg und die Grup¬ 
pe III mit einem Teergehalt von iiber 24 mg pro Zigarette. 
Der Teer-Expositionswert wurde nach folgender Formel 
(Vutuc, 1980) berechnet: 


n 


TEW=.“ j= j 


O x b x ) k x + 

■ j 


n 

Z (Syby)ky + 


i>j=l i J 


den konnten, wurden folgende Angaben ausgewertet: Al¬ 
ter, Jahre berufstatig, Gesamtrauchdauer in Jahren und 
Teer-Expositionswert. 


Tab- 2 Mannlidie Bro 
winoung und -verarbei 


Das Lungenkrebsrisiko wurde berechnet fur: j 

— Zigarettenraucher der Berufsgruppe .Retail“ gegeniiber 

Zigarettenrauchern der Gruppe „white collar 14 bei glei- l 
cher Dauer der Berufstatigkeit, \ 

— Zigarettenraucher der Berufsgruppe „MetalT ; gegeniiber 
Zigarettenrauchern der Gruppe „white collar' 4 bei glei- 
cher Teer-Exposition und 

— Zigarettenraucher der Berufsgruppe „Metall“ gegenuber 

Zigarettenrauchern der Gruppe „white collar 4 ' bei glei- 
cher Teer-Exposition und gleicher Dauer der Berufsta- * 
tigkeit. I 

Ergebnisse 

a) Rauchgewohnheiten der Berufsgruppe ,Metallgewinnung 
und •verarbeitung" 

Von den insgesamt 1 580 befragten mannlichen Patienten 
und 3 160 Kontrollpersonen wuiden 197 Patienten und 
311 Kontrollpersonen der Berufsgruppe IT MetalT' zugeord- j 
net. 


Alter zum Diagnose- 
zeitpunkt 

jahre berufstatig 
Jahre geraucht 

Teer-Expasitionswen 

• p<1% 


Tab- 3 Mannliche Zig 
Jetztraucher und Exre 


Raucher 

insgesamt 

Jetzt¬ 

raucher 

R * 8,74* 

12,47* 

• p<i% 

** P 


a^, a^, = Zigarettenkonsum/Tag, Gruppen 1, II, III 

b v b , b_ = Zigarettenkonsumdauer/Jahre, 

Gruppen I. II, III 

k. x , ky, k= konstanter Faktor fur Gruppen I, II, III 

(=1,2,3) 

Das Lungenkrebsrisiko (Mantel, Haenszel , 1959) wurde be¬ 
rechnet fiir: 

- Raucher gegenuber Niemalsrauchem. 

- Exraucher in Relation zur Dauer der Abstinenz gegen¬ 
uber Niemalsrauchem und 

- Raucher in Relation zur Hohe der Teer-Expositionswer- 
te gegeniiber Niemalsrauchem. 

In einem zweiten Untersuchungsgang wurde das Berufsrisi- 
ko fiir Zigarettenraucher der Berufsgruppe ,,Metall 44 berech¬ 
net. Als Vergleichsgruppe wurden aus dem Gesamtkoliektiv 
jene Personen ermitteit, bei denen anamnestisch eine Be- 
rufsexposition (Inhalationsnoxe) ausgeschlossen werden 
konnte (Gruppe ..white collar 14 ). Yon den 248 (98%) Zi- 
garettenrauchem unter -den 252 Kaizinompatienten sowie 
den 536 (64%) Zigarettenrauchern unter den 839 Kontroll¬ 
personen, die der Gruppe ..white collar 44 zugeordnet wer- 


Von den 197 Patienten hatten 172 (87%) einen Tumor der 
Gruppe Kreyberg I, 25 Patienten einen Tumor der Gruppe 
Kreyberg II. 

In Tab. 1 ist der Rauchstatus der Patienten und Kontroll¬ 
personen dargestellt. Alle Raucher haben ausschliefilich 
Zigaretten geraucht. 

Kaizinompatienten sowie Patienten mit einem Tumor der 
Gruppe Kreyberg 1 wareii signifikant haufiger (x 2 32,01; 
p < 1% und x 2 31,11; p < 1%) Zigarettenraucher als Kon- 
troilpersonen. 

Es bestehen keine signifikanten Unterschiede zwischen 
Rauchem und Niemalsrauchem im Alter und in der Dauer 
der Berufstatigkeit. Die Niemalsraucher unter den Patien¬ 
ten (6 Pers.) waren durchschnittlich 63,7 Jahre (SF = 2,17) 
alt und waren durchschnittlich 28,5 Jahre (SF = 1,51) be- 
rofstatig. Die 67 Kontrollpersonen, die niemals geraucht ha¬ 
ben, waren durchschnittlich 63,4 Jahre alt (SF - 1,34) und 
durchschnittlich 30,8 Jahre (SF = 1,19) berufstatig. 

In Tab. 2 sind das Durchschnittsalter zum Zeitpunkt der 
Diagnose, die durchschnittliche Dauer der Berufstatigkeit. 
die durchschnittliche Dauer der Rauchgewohnheit und der 
durchschnittliche Teer-Expositionswert fur Patienten und 
Kontrollpersonen. die geraucht haben, wiedergegeben. 


Tab. 1 Rauchstatus manrilicher Bronchuskarzinompatienten (Gruppart Kreyberg 1 und Kreyberg II) und Kontrollpersonen, Berufsgruppe 
..Metallgewinnung und -verarbeitung" 



alia 

Karzinome 

% 

Kreyberg 1 

O % 

Kreyberg II 
n % 

Kontrollen 
n % 

Zigarettenraucher 

i9r 

1 97 

168* 

98 

23 

92 

244 

78 

(Exraucher) 

(67) 


(55) 


(12) 


(133) 


Niemalsraucher 

6 

3 

4 

2 

2 

8 

67 

22 

Summe 

197 

too 

172 

100 

25 

100 

311 

100 


Tab. 4 Mannliche Zig: 
Expositionswert (Mien 


< 

8lle Karzinome 

3. 

Kreyberg l 

3. 

Kreyberg II 

2, 


* P <1% 


* p<t% 

Alle Karzinompatie 
mor der Gruppe Kr : 
4,25; p < 1% und t 
einen signifikant he; 
p < 1%) Teer-Expc: 
Von den 191 Patier 
ten 67 (35%) zum.- 
Kreyberg I 55 (339 
von 23. Von den in 
( gruppe haben 133 { 
p mehr geraucht. In c 
Exraucher signifika: t 
den Patienten insge 
■i c hem mit einem Ti 
gP<l%). 
y Die Exraucher unte r 
<| ten mit einem Turn 
durchschnittlich 11 
(SF = l ,50) signify 
2,85; p < 1 %) abst 
.. troUpe rsonen (15.7 
•..-Tumor der Gruppe 
114,6 Jahren (SF = 
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. 2 Mannliche Bronchuskarzinompatienten (Gruppen Kreyberg I und Kreyberg 11) und Kontrollpersonen, Berufsgruppe „Metallge- 
^innung und •verarbeitung", DurdischniTtswerte fiir Alter, Berufsdauer, Rauchdauer und Teer-Expositicmswert (1SF1. 



alte Karzinome 
<r» * 191) 

Kreyberg 1 
(n- 168) 

Kreyberg II 
(n - 23) 

Kontrollen 
(n = 244) 

zum Diagnose- 

zeitpunkt 

64,0 (0,68) 

63,9 (0,72) 

64,8 (1.91) 

64,1 (0,64) 

berufstatig 

30/4 (0,78) 

30,3 (0.84) 

30,9 (1,50) 

30,6 (0,65) 

j*nre geraucht 

41,6* (0,83) 

42,3* (0,84) 

36,3 (3,04) 

36,5 (0.83) 

T«r-Expositionswert 

2418* (92, 91} 

2485*(101, 81) 

1929* (174, 59) 

2108 (87,40) 

'* p<1% 





Tib. 3 Mannliche Zigarettenraucher, Berufsgruppe ,.Metallgewinnung und -verarbeitung", Lungenkrebsrisiko fiir Raucher insgesamt, 
Jetztraucher und Exraucher in Abhangigkeit zur Dauer der Abstinenz (Niemalsraucher: R * 1,0) 




Dauer der Abstinenz in Jahren 


Raucher Jetzt- 

insgesami raucher 

1-4 

5-9 

10-14 15-19 

20-29 > 30 

r » 8,74* 12,47* 

12,51* 

4,19* ‘ 

4,47** 5,08** 

335 3,72 


ier ! 

pe 


* p<5% 


Tab. 4 Mannliche Zigarettanraucher, Berufsgruppe ..Metallgewinnung und -verarbeitung". Lungenkrebsrisiko in Relation 2um Teer- 
Expositionswfcrt (Niemalsraucher: R - 1,0) 



* 


i 

<500 

501-1000 

1001-2000 

Teer-Expositionswert 

2001-3000 3001-4000 4001-5000 

>5001 

9 

ale Karzinome 

3,19 

2,29 

9,68* 

11,64* 

9,45* 8,77* 

15,63* 

Kreyberg 1 

3,59 

2,58 

12,73* 

15,10* 

12,88* 13,16* 

2345* 

Kreyberg II 

2,39 

1,72 

3,57 

4.72 

>3001 = 1,49 



3 < 1% 


17) 


na* 

1 


# 

1 


AUe Karzinompatienten bzw. die Patienten mit einem Tu¬ 
mor der Gruppe Kieyberg I haben significant langer (t = 
4.25: p < 1% und t = 4,78; p < 1%) geraucht und weisen 
einen signifikant hoheren (t = 3,13; p < 1% und t = 2,79; 
p < 1%) Teer-Expositionswert auf als die Kontrollpersonen. 
Von den 193 Patienten, die Zigaretten geraucht haben, wa- 
ren 67 (35%) zum Zeitpunkt der Diagnose Exraucher; 
Kreyberg 1 55 (33%) von 168 und Kieyberg II 12 (52%) 
von 23. Von den insgesamt 244 Rauchern in der Kontroll- 
gruppe haben 133 (55%) zum Zeitpunkt der Diagnose nicht 
tnehr geraucht. In der Kontroligruppe war der Anteil der 
Exraucher signifikant grofier als bei den Rauchern unter 
den Patienten insgesamt (x 2 15,51; p < 1%) bzw. den Rau- 
chern mit einem Tumor der Gruppe Kreyberg 1 (x 2 18,14; 

Die Exraucher unter alien Patienten bzw. unter den Patien¬ 
ten mit einem Tumor der Gruppe Kreyberg I waren mit 
durchschnittlich 11 Jahren (SF - 1,35) bzw. 10,2 Jahren 
(SF = 1.50) signifikant kiirzer (t = 2.61; p < 1% und t = 
-•S5; p < i%) abstinent als die Exraucher unter den Kon- 
trollpersonen (15.7 Jahre; SF = 1,11). Exraucher mit einem 
Tumor der Gruppe Kreyberg II haben seit durchschnittlich 
•b Jahren (SF - 2,90) nicht mehr geraucht. 


Das Lungenkrebsrisiko von Rauchern insgesamt, Jetztrau- 
chem und Exrauchem, verglichen zu den Niemaisrauchern, 
ist in Tab. 3 dargestellt. 

Das Lungenkrebsrisiko von Exrauchem nimmt mit der 
Dauer der Abstinenz ab, ohne jedoch das Erkrankungsri- 
siko von Niemaisrauchern zu erreichen. 

Das Lungenkrebsrisiko von Zigarettenrauchem in Abhan- 
gigkeit zur Hohe der Teer-Exposition gegenliber Niemals- 
rauchem ist in Tab. 4 wiedergegeben. 

Das Lungenkrebsrisiko von Zigarettenrauchem nimmt bei 
einer Teer-Exposition von mehr als 1001 signifikant (x 2 
29,63; p < 1%) zu. Dies trifft fur die Tumoren der Gruppe 
Kreyberg I (x 2 29,21; p < 1%) zu; gegeniiber den Tumo¬ 
ren der Gruppe Kreyberg II ist die Zunahme des Erkran- 
kungsrisikos nicht signifikant. 

b) Lungenkrebsrisiko von Zigarettenrauchem der Berufs¬ 
gruppe .Metall" gegeniiber Zigarettenrauchem der Gruppe 
„ white collar “ 

Die Vergleichsdaten fiir die Berechnung des berufsbeding- 
ten Risikos von Zigarettenrauchem der Berufsgruppe „Me- 
tall“ wurden einem Kollektiv von 748 Zigarettenrauchem 


K II 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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Lungenkrebs bei Ang' 


Tab. 5 Mannliche Brcnchuskarzinompatienten und Kontrollpersonen, Berufsgruppe „MetalIgew'rnnung und -verarbeitung" und Gruppe 
..white collar", Ourchschnittswarte fur Altar, Berufsdauer, Rauchdauer und Teer-Expositionswert (1SF) 


Metallgewinnung u. -verarbeitung 
Karzinome Kontrollen 

In-191) (n * 244) 


white collar 

Karzinome Kontrollen 

{n *= 2481 (n = 536) 


Alter 

Jahre berufstatig 
Jahre geraucht 
Teer-Expositionswert 

* p <1%, Falle/Kontrollen 


64,0 (0,68} 
30,4 (0,78) 
41,6* (0,83) 
2418* (92,91) 


64,1 (0,64) 

30.6 (0,65) 
36,5* *(0,83) 
2108** (87,40) 


64,6 (0,57! 
32,2 (0,63) 
42.3* (0.67) 
2649* (105, 8 


63,5 (0,46) 
30,0 (0,54) 
32,9 (0,62) 
1771 (57,91) 


** p < 1%, Kontrollen/Kontrollan 


(248 Patienten, davon 215 mlt einem Tumor der Gruppe 
Kreyberg 1 und 536 Kontrollpersonen) der Gruppe ..white 
collar" entnommen (Tab. 5). 

Im Kollektiv ..white collar* 4 haben Patienten signifikant 
langer (t = 9,39; p < 1%) geraucht und weisen einen signi¬ 
fikant hoheren (t = 7,87; p < 1%) Teer-Expositionswert 
auf als Kontrollpersonen. 

Signifikante Unterschiede zwischen beiden Kollektiven be- 
stehen in den Parametem: 

- Jahre geraucht: 

- Patienten Retail : Kontrollen „ white collar" 

(t = 7,60; p < 1%); 


Tab, 6 Lungenkrebsrisiko von Zigarettenrauchern der Berufsgruppe 
„Metallgewinnung und -verarbeitung" gegenuber Zigarettenrauchern 
der Gruppe ..white collar" bei gleicher Dauer der Berufstatigkeit 


— Patienten ..white collar*' : Kontrollen „Metall“ 

(t = 5,50; p < 1%); und 

- Kontrollen ..Metall : Kontrollen ..white collar** 

(t = 3,36; p < 1%). 

— Teer-Expositionswert: 

— Patienten „Metall“ : Kontrollen ..white collar" 

(t = 5,97; p < 1%); 

- Patienten ..white collar* 1 : Kontrollen ..Metall" 

(t = 3,92;p< l%);und 

- Kontrollen ..Metall" : Kontrollen ..white collar** 

(t = 2,90; p < 1%). 

In Tab. 6 ist das Lungenkrebsrisiko von Zigarettenrauchern ) 
der Berufsgruppe ..Metall" gegeniiber Zigarettenrauchern i. 
der Gruppe ..white collar" bei gleicher Dauer der Berufs¬ 
tatigkeit wiedergegeben. Signifikante Unterschiede beste- 
hen bei einer Berufsdauer von 11-20 Jahren (x 2 7,64; 
p < 1%) und 21-30 Jahren (x 2 5,70; p < 5%). 

Die entsprechenden Werte bei gleicher Teer-Exposition 
-•sind in Tab. 7 dargestellt. Das Lungenkrebsrisiko der Be- , 
rufsgruppe .Metall" ist im Bereich TEW 1001-2000 ge- ^ 
geniiber der Gruppe ..white collar** signifikant erhoht J* 
(x2 8.88; p< \%). 


Tab. 7 Lungenkrebsrisiko von Zigarettenrauchern der Berufsgruppe ..Metailgewinnung un d -verarbeitung" gegenuber Zigarettenrauchern 
der Gruppe ..white collar" bei gleicher Teer-Exposition 



<10 

n- 2 o 

Jahre berufstatig 
21-30 

31-40 

>40 

R 

2,08 

2,67* 

1,76** 

1,36 

1.70 



501-1000 

1001 -2000 

T eer-Expositionswert 
2001-3000 3001-4000 

4001-5000 

>5001 

R 

1,01 

1,88* 

1.43 

1,07 

1,69 

1,12 


Tab. 8 Lungenkrebsrisiko von Zigarettenrauchern der Berufsgruppe ..Metailgewinnung und -verarbeitung” gegenuber Zigarettenrauchern 
der Gruppe ..white collar" bei gleicher Teer-Exposition und gleicher Dauer der Berufstatigkeit 


Jahre 

berufstatig 

501-1000 

1001 -2000 

Teer-Expositionswert 

2001 -3000 3001 -4000 

4001-5000 

11-20 

- 

2,20 

2,68 

2,50 

>4001 * 2,00 

21 -30 - 

3,21 

1,82 

1,55 

1,91 

>4001 = 1,02 

31-40 

1,45 

1,31 

1,67 

1,01 

1,0 

41-50 

2.0 

2,47 

1,18 

1,50 

>4001 * 1.14 
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la Tab- 8 ist das Lungenkrebsrisiko von Zigarettenrauchem 
der Berufsgruppe ,Retail" gegeniiber Zigarettenrauchem 
der Gruppe „white collar" bei gleicher Teer-Bxposition 
und gleicher Dauer der Berufstatigkeit wiedergegeben. 


Diskussion 

Entsprechend der atiologischen Bedeutung des Tabakkon- 
suxns fur das Entstehen von Lungenkrebs handelt es sich 
bei den untersuchten Patienten der Berufsgruppe „Metall“ 
fast ausschlieGlich um Zigarettenraucher; der Anteil ist 
signifikant grofier als in der Kontroilgruppe. Gegeniiber 
Niemalsrauchem weisen Zigarettenraucher ein 8fach hohe- 
res Lungenkrebsrisiko auf. 


i Das extreme Konsumverhalten der Patienten, verglichen 
j mit den Kontrollpersonen, kommt in den signifikanten 
, ■ Unterschieden bei Rauchdauer und Teer-Expositionswert 

, deuthch zum Ausdruck. Diese Unterschiede beziehen sich 
• auf die Tumoren der Gruppe Kreyberg I, die unter den 
Rauchem mit 88% den dominierenden Anteil der histolo- 
gischen Tvpen stellen. In einer friiher durchgefuhrten Ana¬ 
lyse nach Berufsgruppen (Vutuc. 1980) konnten wir unter 
den Patienten aller untersuchten Berufsgruppen entsprechend 
hohe Anteile von Kreyberg-I-Tumoren und. verglichen mit 
dem Kontrollkollektiv, extrem hohe Anteile von Rauchem 
mit langerer Dauer der Rauchgewohnheit und hoheren Teer- 
. Expositionsv/erten nachweisen. 

. Die Berechnung des Teer-Expositionswertes ermoglicht 
^^ine Quantifizierung der Schadstoffbelastung eines Zigaret- 
^PFenrauchers. da bei diesem Verfahren neben,Menge und 
Dauer auch der Schadstoffgehall der jeweils gerauchten 
Marke mitberiicksichtigt wird. Das Lungenkrebsrisiko von 
Zigarettenrauchem nimmt gegeniiber Niemalsrauchem mit 
steigendem TEW zu. Die Signifikanzschwelle liegt bei ei¬ 
nem TEW von mehr als 1001. Dieser „kritische“ Bereich 
„ der Teer-Exposition. ab dem das Risiko des Rauchers ge¬ 
geniiber einem Niemaisraucher signifikant ansteigt, ent- 
spricht den Ergebnissen friiherer Untersuchungen {Kunze, 
Vutuc, 1980; Vutuc 1980; Vutuc, Kunze , im Druck), die 
bei mannlichen und weibiichen Samples ohne Beriicksich- 
tigung der Berufszugehorigkeit erhoben wurden. Ein er- 
hohtes Erkrankungsrisiko besteht auch gegeniiber den Tu¬ 
moren der Gruppe Kreyberg II, ohne jedoch signifikante 
Werte zu erreichen. 


Das Einstellen der Rauchgewohnheit fuhrt im zeitlichen 
Verlauf zu einer Abnahme' des Erkrankungsrisikos; es liegt 
jedoch auch nach langer Abstinenz iiber jenem von Niemals- 
rauchern. 


Die Berechnung des Teer-Expositionswertes ermoglicht 
weiter die Standardisiemng der Rauchgewohnheit, die we- 
gen aer groiien verureuung ues zigarettenxonsums oei uer 
Beurteilung einer beruflichen Exposition eine wichtige Vor- 
aussetzung darstellt. Da es sich bei den Patienten der un¬ 
tersuchten Kollektive fast ausschliefiiich um Zigarettenrau¬ 
cher („MetaH“ 97%; „ white collar" 98%) gehandelt hat, 
wurde die Berechnung des berufsbedingten Risikos nur 
bei Rauchem durchgefuhrt. 

• Zigarettenraucher der Berufsgruppe ..Metal! “ weisen bei 
eleicher Dauer der Berufstatigkeit bzw. gleichem TEW ge- 
genuber Rauchem der Gruppe ..white collar" ein jeweils 


erhohtes Lungenkrebsrisiko auf. Das erhohte Risiko be¬ 
steht auch nach Standardisierung von Berufsdauer und 
TEW, ein Hinweis auf die berufsbedingte Ursache. Ob 
Faktoren aus dem Berufsbereich hier kausal wirken Oder 
die Wirkung des Tabakrauchs verstarken, kann im Rahmen 
dieser linrersuchung nicht abgeschatzt werden. Die Berufs¬ 
gruppe ,_Metall" umfafit einen sehr grofcen Bereich ver- 
schiedener Berufe. Es kann daher angenommen werden, 
dafi das dargestellte berufsbedingte Risiko durch einzelne 
Berufssparten bestimmt wird. So wurde z.B. bei Hochofen- 
arbeitem {Lloyd, 1971) und bei Metallschinelzem ( U.S 
Dept. Health , Education, Welfare, 1973) ein erhohtes Lun¬ 
genkrebsrisiko nachgewiesen. In diesem Zusammenhang 
muB betont werden, dafi die qualitative und quantitative 
Darsteilung einzelner berufsbedingter Noxen sowie ihre 
zeitliche Einordnung, im Gegensatz zur Noxe Tabak, aufierst 
schwierig ist imd die Prasenz dieser Noxen weitgehend durch 
die Zusammensetzung des Untersuchungskollektivs bestimmt 
wird. Dieser Umstand mufi bei der Interpretation der Er- 
gebnisse mitberiicksichtigt werden, dii., der Nachweis ei¬ 
nes beruflichen Risikos bezieht sich in erster Linie auf das 
untersuchte Kollektiv, eine iiber den Rahmen des Untersu¬ 
chungskollektivs hinausgehende Aussage ist im Gegensatz 
zum durch Zigarettenrauchen verursachten Risiko nur be- 
dingt moglich. 

Verglichen mit dem Erkrankungsrisiko der Raucher gegen¬ 
iiber den Niemalsrauchem der Berufsgruppe „Metall“ ist 
die berufsbedingte Zunahme bei den Rauchem schwacher 
ausgepragt. Entsprechend ist die Bedeutung der Noxe Ta¬ 
bak hoher zu bewerten als jene der Berufsexposition. Dies 
zeigt sich auch darin, dafi sich die Raucher beider Patienten- 
kollektive beziiglich Alter. Dauer der Berufstatigkeit, An¬ 
teil der Patienten mit einem Tumor der Gruppe Kreyberg I 
(JVletaH" 88%; ..white collar" 86,5%) sowie die Dauer 
der Rauchgewohnheit und Teer-Expositionswert nicht 
signifikant voneinander unterscheiden. 

Auf die Darsteilung von InterventionsmaSnahmen soil in 
dieser Arbeit nicht naher eingegangen werden; wir haben 
an anderer Stelle iiber lnterventionsmoglichkeiten beim 
Bronchuskarzinom ausfuhrlich berichtet {Kunze, Vutuc, 
1980a). Es sei nur erwahnt, dafi gerade bei Personen mit 
berufsbedingtem Lungenkrebsrisiko der Bekampfung der 
Noxe Tabak, wegen der Schwierigkeiten bei der Erfassung 
beniflicher Noxen ,~besondere Bedeutung zukommt. Dar- 
ufacr hinaus sind natiirlich alle Vorkehrungen zu treffen 
(nach dem jeweiligen Wissensstand und entsprechend den 

gesetzlichen Bestimmungen). die ein gesundheitliches Ri¬ 
siko der Arbeitnehmer in gefahrdeten Berufen verhindem 
konnen. 
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Hahn, M.: Lebenskiise Krebs. Psychosoziale Aspekte der Betreuung 
Krebskranker. 1981. 160 S. (Schlutersche Verlagsanstalt, Hannover.) 
Geb. DM 39,80. 

Es ist dankenswert, daft in dem vorliegenden Buch einmal sehr of- 
fen iiber die Krebserkrankung als sozialer Faktor gesprochen wird. 
Von der Verfasserin - aus langjahiiger praktischer Exfahrung 
schbpfend - werden die Probleme aufgezeigt, die nicht nur von 
dem Erkrankten selbst, sondem auch von seiner Umwelt zu bewal- 
tigen sind. Da der Verlauf bzw. eine mogliche Heilung einer Krebs¬ 
erkrankung sehr wesentlich Von den BeziehUngen deS Erkrankten 
zu seiner sozialen Umwelt abhangt, ist es sehr wichtig, dafi die Ver- 
fasserin umfassend und mit Bcispielen aus der Praxis aufzcigt, 
welche Faktoren im Umgang mit Krebskianken beachtet werden 
sollten. 

Dariiber hinaus gibt das Buch sehr genaue praktische Hinweise zu 
Fragen iiber soziale Hilfen, Rcnten, Wiedcrringliederung etc. mit 
Angabe der Stellen, Organisationen, Verbiinde etc. Das Buch ist 
eine notwendige menschliche und praktische Information nicht nur 
fur Assistenzberufe - auch fur Aizte, die mit Krebskranken zu tun 
haben. 


Saalmann, Freiburg 


White, K.L.: Die Gesundheitsdienste: Konzeptionen und lnforma- 
tionen fur Planung und Management auf nationaler Ebene. Unter 
Mitaibeit V. Fachgelehrten. (Deutsche Zentralc fur Volksgesund- 
heitspflege-Schriftenxeihe. Heft 32). 1977, 117 S., 33 Abb. (Welt- 
gesundheitsorganiSation, Genf.) Brosch. 

Im Jahre 1977 gab die Weltgesundheitsorganisation die wohl um- 
fassendste Internationale Vergieichsstudie iiber das Gesundheits- 
wesen heraus. Hieraus entstand eine Kurzfassung, die jetzt von der 
Deutschen Zentrale ftir Volksgesundheitspflege in deutscher t)ber- 
sclzung vorgelegt wird. Themen sind Internationale Probleme und 


Aufgaben der Gesundheitsdienste, Planung. Administration, Nut- 
zung und Beuxteilung von Gesundheitsdiensten sowie Ressourcen- 
einsatz und internationale Zusammenarbeit. 

Das Buch ist eine wertvolle Hilfe fur Gesundheitspolitiker, Gesund- 
heitsministerien, den dffentlichen Gesundheitsdienst und Forschungs- ' 
institute, die sich mit Strukturfragen des Gesundheitswesens befas- ^ 
sen. F. Beske, Kiel \ 


Brenner, W., H.J. Florian, E. Stollenz, H. Valendn (Hrsg.): arbeits- I 

medizin aktuelL Ein Loseblattwerk ftir die Praxis. Lieferung 5-7. ^ 

1980/81. (Gustav Fischer Ver lag, Stuttgart.) Loseblattwerk mit j 
Ordner. •» 

Das Loseblattwerk, das sich bisher im taglichen Gebrauch gut be- 
wahxt hat, ist durch die 6. Lieferung (Nov. 80) und 7. Lieferung 
(Febr. 81) erweitert woiden. So wurde die MAK-Liste erganzt, die 
Angaben uber die Informationszentren fiir VergiftUngen wurden 
aktualisiert. Neu aufgenommen wurde ein Abhandlung iiber Mutter* 
schutz am Arbeitsplatz, Ausfiihiungen iiber die Virushepatitis, Dia- 
gnostik, Theiapie und der Siliko-Tuberkulose sowie der Silikose. 
Hinweise ftir Notfallsituationen am Arbeitsplatz wurden neu auf¬ 
genommen. 

Weiterhin findet sich jetzt eine Obersicht uber die Unfailverhutungs- 
vorschriften wie auch cine Gebrauchsanweisung der ILO, der inter- 
nationalen Klassifikation von Pneumokoniosen. Abhandlung iiber 
den Arbeitsaufenthait im Ausland unter besonderen klimatischen 
Beiastungen findet sich als wdterer Beitrag wie eine Abhandlung 
uber physikaiische Faktoren am Arbeitsplatz. 

Insgcsamt hat das hier vorliegende Werk weiter an Wert gewonnen- 
Alle Beitrage sind - wie die fiiiheren — sorgfaltig und iiberlegt nie- 
dergeschrieben worden. 

Eine 8. Lieferung ist im Juni 1981 vorgesehen. 

Deubel, Kiel 
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Cigarettes, lung cancer, and coronary heart disease: 
the effects of inhalation and tar yield 

TIM HIGENBOTTAM, 1 MARTIN J SHIPLEY,* AND GEOFFREY ROSE 2 

From Papworth and Addenbrooke's Hospitals ; l Cambridge, and the Department of Medical Statistics and 

Epidemiology, London School of Hygiene and Tropical Medicine, London WCIE 7HT 

summary Ten-year mortality rates for lung cancer and coronary heart disease have been related 
to cigarette smoking habits in 17 475 male civil servants aged 40-64 and in a sample of 8089 male 
British residents aged 35-69. Both diseases were more frequent in smokere. Lung cancer rates 
were higher overall for “non-inhalers”, particularly in heavy smokers. Tar yield correlated with the 
risk of lung cancer in non-inhalers but less so in inhalers. Conversely, coronary deaths were more 
common among inhalers, and the effect of tar/nicotine yield (such as it was) was confined to 
inhalers. It appears that there are subtle interactions between the amount smoked, the tar/nicotine 
yield of the cigarette, and the style of smoking. Thus the effects of a change in cigarette 
characteristics are hard to predict, and they may be different for respiratory and cardiovascular 
disease. 


m 


Cigarette smoking is clearly associated with greatly 
enhanced risks of dying from coronary heart disease 
and lung cancer. 1-4 but less is known as to how 
tobacco smoke either causes or promotes these 
diseases. It seems likely that lung cancer results from 
a direct effect of smoke on airways,* while absorption 
from smoke of toxic constituents or metabolites 
contributes to coronary heart disease.* Fuller 
understanding is hampered by the chemical 
complexity of tobacco smoke, whose composition, 
moreover, undergoes intricate changes during 
inhalation into the lungs: the site and degree of 
absorption of each constituent are determined not 
only by its solubility but also by the manner in which 
the smoke is inhaled.’ 8 Little is known of the capacity 
of the lungs to dftoxify tobacco smoke. 

Thus the health consequences of smoking depend 
not only on the amount smoked but also on the 
composition of the smoke and the manner of 
smoking. All of these factors interact, so that, for 
example, a reduction in tar and nicotine yield may 
sometimes lead to deeper inhalation. 2 This suggests 
that at present we cannot predict the nett effect of 
changes in the characteristics of cigarettes. 

To gain further insight into the relation of smoking 
to the development of lung cancer and coronary heart 
disease we have reviewed the mortality for these 
diseases among male civil servants in the Whitehall 
Study, 10 and among men in a sample of the British 
population surveyed in the US/UK/Norwegian 
Migrants Study.” 


Methods 

A total of 18 403 male civil servants in London, aged 
40-64, took part in the Whitehall Study. 10 The British 
Council and the diplomatic service (873 men) had a 
different system for grading employment, and these 
men have therefore been excluded from the present 
analysis since this required adjustment for 
employment grade. Each completed a 
self-administered questionnaire that included details 
of men’s current daily cigarette consumption, their 
answers to the question, “Do you inhale?” and their 
usual brand of cigarette (from which tar yield was 
assessed, using an unpublished list supplied by the 
Tobacco Research Council). Adequate smoking data 
were available from 17 475 men, among whom a 
total of 1657 deaths were identified over the next 10 
years from the National Health Service Central 
Registry: 193 deaths were attributed to lung cancer 
(ICD 162T, 8th revision) of which 143 occurred in 
cigarette smokers, and 704 to coronary heart disease 
(ICD 410-414), of which 407 were in cigarette 
smokers. 

_The dntn «.•;« cross-classified b v a°e. emolovrnent 
grade, smoking factors (cigarettes a day, tar yield, 
and inhalation), and the analysis based on the 
method described by Nelderand Wedderburn. I2 This 
allowed “effects” of different factors—for example, 
tar yield—together with their interactions to be 
assessed while controlling concomitant variation 
attributable to other factors—for example, age and 
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Table 1 Number of men (%) in each age and cigarette smoking category (Whitehall Study) 


* 

Age (yean) 

Non-smokers 

No (%) 

Ex-smoke's 

No (%) 

Smokers 

Inhalers 

No (%> 

Non-inhalers 

No f&) 

Deut incomplete 

No (*) 

Total 

No (%) 

40-49 

1983 (27-2) 

2514 (34-4) 

2373 (32-5) 

410 (5-6) 

23 (03) 

7 303 (100-0) 

50-59 

1535 (19-4) 

2975 (37-6) 

2592 (32 3) 

779 (9-9) 

21 (0-3) 

7 902 (100-0) 

60-64 

359 (15-4) 

S83 (38-2) 

761 (32-7) 

306 (13-2) 

II (0-5) 

2 325 (100-0) 

All ages 

3877 (22-1) 

6377 (36-4) 

5726 (32-7) 

1495 (8 5) 

55 (0-3) 

17 530 (100.Q) 


Tabic 2 Number of cigarette smokers according to daily consumption and tar yield showing inhalers and non-inhalers (%), 
(Whitehall Study) 

Tar yield 
(mglcig) 

Inhaling 

status 

Daily consumption of cigarettes 




1-4 


10-/9 


*20 


No 

(*> 

No 


No 

w 

18-23 

Inhaler 

611 

(63) 

1379 

(81) 

1676 

(85) 


Non-inhaler 

356 

(37) 

322 

(19) 

296 

(is) 

24-32 

Inhaler 

185 

(56) 

450 

(83) 

554 

(83) 


Non-inhaler 

146 

(44) 

95 

(17) 

115 

(17) 

*33 

Inhaler 

266 

(80) 

492 

(87) 

113 

(82) 


Non-inhaler 

67 

(20) 

74 

(13) 

24 

(18) 


employment grade. Mortality rates and x 2 tests for 
significance were calculated using the fitted models, 
and standardisation. for controlled factors was 
achieved by weighting the estimated model’s 
coefficients. All rates have been standardised for 
employment grade, which strongly influenced 
smoking habits (including inhalation and tar yield) as 
well as having an independent effect on mortality. All 
the models fitted included age and employment 
grade together with all their interactions so that the 
analysis was equivalent to performing a stratified 
analysis with the tests of significance computed using 
the Mantel-Haenszel procedure. 

In 1964-5 as part of the US/UK/Norwegian 
Migrants Study 11 we collected information on 
smoking habits from a sample of 8089 male UK 
residents aged 35-69; information on tar yield was 
unfortunately not recorded. Altogether 3707 were 
identified as smoking cigarettes only, and during the 
next 10 years 100 of these died from lung cancer and 
247 from coronary heart disease. 

Results 

In table 1 men in the Whitehall Study are classified 
according to age and smoking habit. The proportion 
of cigarette smokers who said that they inhaled 
declined with age, from 85% at 40-49 down to 71% at 
60-64 years. Table 2 shows that reported inhaling 
varied with amount smoked and with tar yield: it was 
less common in those who smoked under 10 
cigarettes daily, unless their cigarettes were in the 
highest tar range. Older smokers tended to prefer a 
higher tar yield (table 3). 


Table 3 Numbers (%) in each age group smoking 
cigarettes of different tar yields (Whitehall Study) 



Tar yield (mg/cigarette) 






18-23 

24-32 

*33 


Total 


Age (yean) 

No (*> 

No (%) 

No 

(*> 

No 

(*) 

40-49 

1956 (70) 

503 (18) 

324 

(12) 

2783 

(100) 

50-59 

2130 (63) 

762 (23) 

479 

(14) 

3371 

(100) 

60-64 

554 (52) 

280 (26) 

233 

(22) 

1067 

(100) 


Lung cancer mortality was strongly and very 
significantly related to amount smoked (p <0-01) in 
both inhalers and “non-inhalers.” This effect did not 
differ significantly between inhalers and 
non-inhalers. Overall, the mortality ratio for 
non-inhalers relative to inhalers was 1-25 (p = 0-3). 
In table 4 the rates (adjusted for age and employment 
grade) are analysed by cigarette consumption and tar 
yield. Among inhalers the effect of tar yield was not 
large. It was not seen at all in the heaviest smokers, 
and overall it fell short of conventional significance. 
Tar yield was more important among non-inhalers 
(p = 0*03), and thus the highest mortality from lung 
cancer was seen in non-inhalers who smoked high-tar 
cigarettes heavily. 

Table 5 shows the lune cancer results from the 
migrants study. Among men smoking fewer than 20 
cigarettes daily the rates are the same in inhalers and 
non-inhalers, whereas among heavier smokers they 
are higher in non-inhalers. This is the same pattern as 
in the Whitehall Study (last line of table 4). 

Mortality from coronary heart disease in the 
Whitehall Study was higher in inhalers than 
non-inhalers (relative risk 1-30, p = 0-04); but the 


Cigarettes. 
Table 4 

according t 


4 T or (mglcig) 

| 18-23 

24-32 
*33 
Tout 


Rate 




Table 5 


No in group 
No of death: 
Mortality (tt) 


Table 6 
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Tar (mglcig) 

18-23 
24-32 
*33 
Total 

Rate tot life- 

relative • 
adjusting 
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Table 4 Ten-year lung cancer mortality per hundred (and number of deaths) standardised for age and employment grade, 
according to cigarette consumption and tar yield (Whitehall Study) 


_ j 


Mid 


10-19/d 


>2 Old 


Mid 


10-19/d 


*20ld 


0) i 

0) j 

•o) : 

f Tar (mgklg) 

Rate 

No 

Rate 

No 

Rate 

No 

*••• 

So 

Rate 

No 

Rate 

No 

18-23 

0-39 

(2) 

1-46 

(19) 

223 

(33) 

1-08 

(4) 

1-25 

(5) 

1-71 

U) 

0) , 

1 24-32 

0-53 

O) 

1-55 

(8) 

2-00 

(13) 

0-00 

(0) 

1‘28 

(2) 

3-81 

(9) 


>33 

L-62 

(7) 

2-61 

(20) 

t-79 

P) 

0-93 

0) 

4-18 

(5) 

5-85 

(2) 


1 Total 

0-87 

(10) 

t-79 

(47) 

2-13 

(51) 

0-75 

(5) 

1-76 

(12) 

3-01 

(18) 

-J f%), J 

Rate (or lifelong m 

:n-Hooker* of cigarettes 

-0-20 

(6). 










Table 5 Ten-year lung cancer mortality according to cigarette consumption (USIUKINorwegian Migrants Study) 


No in group 
No of death* 

Mortality (%) (age-adj) 


>king 


Table 6 Ten-year coronary heart disease mortality per hundred (and number of deaths) standardised for age and 
employment grade, according to cigarette consumption and tar yield (Whitehall Study) 


Tar (mxl<ig) 

/-9/d 

Rare 

No 

10-19/d 

>20/d 

No 

l-9/d 

Rate 

*„ 

10-19/d 

Rote 

No 

>20td 

Rate 

No 

18-23 

2’68 

(U) 

5-63 

(70 

660 

(101) 

3-94 

(14) 

4-91 

(17) 

60S 

(20) 

24-32 

3-81 

(?) 

6-57 

(30) 

6-23 

(36) 

[•78 

(3) 

903 

(10) 

4-27 

(0) 

>33 

7-42 

(23) 

6-47 

(37) 

7-34 

(10) 


(4) 

4-75 

(4) 


(0) 

Total 

4-29 

(44) 

5-«8 

(138) 

6-56 

(147) 

348 

(21) 

5 73 

(31) 

5-18 

(26) 


-ifl 


Rate lt)t life-long nun->mokcn of cigarette* 3 2-75 (70). 

relative risk was reduced to l-16 (p = 0-25) after 
adjusting for cigarette consumption and tar yield. 
Among inhalers the risk increased with the amount 
smoked (p <0-01), but this effect was less evident in 
non-inhalers (p = 0-2). In table 6 the rates (adjusted 
for age and employment grade) are analysed by 
cigarette consumption and tar yield. (Nicotine yield, 
which may be more relevant to cardiovascular risk, 
was strongly correlated with tar yield). Among 
inhalers there was a tendency (p = 0-07) for the 
highest rates to be seen in those smoking cigarettes 
with the highest tar yield. Among non-inhalers there 
was no clear pattern. This trend is illustrated by the 
relative risks for inhalers v non-inhalers at different 
levels of tar yield: 1-03 at 18-23 mg, 1-19 at 24-32 
mg, and 1-91 in the highest tar group. This contrasts 
with what was found for lung cancer, where the effect 
of tar yield was stronger among non-inhalers than 
inhalers. 

In the (JS/UK/Norwegian Migrants Study the 
general trend was similar, mortality from coronary 
heart disease being T25 times higher in inhalers than 
non-inhalers, after adjusting for age and daily 
cigarettes. 


Discussion 


In common with previous studies we found among 
cigarette smokers a much increased risk of lung 
cancer and fatal coronary heart disease. This risk was 
dose-related, except perhaps for coronary heart 
disease in non-inhalers. Our observations point also 
to a further dimension in the hazards associated with 
smoking—namely, the manner of smoking seems to 
relate differently to the risks of lung cancer on the 
one hand and of coronary heart disease on the other. 

A greater risk of coronary heart disease among 
smokers who inhale is well recognised* 13 It is usually 
thought that the same should apply to the risk of lung 
cancer, and the results of Hammond’s large 
American study 1 supported this view. In the British 
doctors Study, however, non-inhalers taken as a 
whole had a higher lung cancer mortality than 
inhalers. 4 This effect arose from a considerable 
excess among non-inhalers smoking 25 or more 
cigarettes daily. Our results, from both the Whitehall 
Study and the US/UK/Norwegian Migrants Study 
(table 5), support the reality of this unexpected 
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phenomenon. There is a consistency between these 
three studies, and perhaps the different finding in 
Hammond’s study came from a failure to take 
simultaneous account of the amount smoked. 

The occurrence of a risk of lung cancer in smokers 
who deny inhaling shows that rhe answers to this 
question are unreliable, since the excess risk must 
imply exposure of bronchi to smoke. In fact, Wald 
and his colleagues 14 found that carboxyhaemoglobin 
levels in self-described non-inhalers were closer to 
those of inhalers than to those of non-smokers. 
Habits, moreover, may change, through disease, 
through a change in the type of cigarette, or for other 
reasons. The different associations with risk 
nevertheless show that the question on inhaling 
serves to discriminate two extremes of smoking 
behaviour. Other things being equal, the risk of 
coronary heart disease was higher in those reporting 
inhalation, whereas the risk of lung cancer was lower, 
at least for older and heavier smokers. The yield of 
tar affected the risk of lung cancer more among 
non-inhalers, whereas an effect of tar (or nicotine) on 
coronary heart disease was seen mainly among 
inhalers. 

The average tar yield of cigarettes has been falling 
for many years. 18 ,s This is due partly to 
manufacturing changes, partly to a growing 
preference for filtered cigarettes, and partly to rhe 
death of older smokers (who prefer a higher tar yield, 
table 3). Most cigarettes on sale today yield less tar 
than the lowest category in our initial survey (18-23 
mg), which was conducted 10-12 years ago. 
Differences within the much lower current range may 
not have the same influence on disease as those which 
we observed between the higher levels. The case for 
advocating a reduction from middle to low yield of tar 
rests on extrapolation from the differences observed 
between smokers of high (or very high) and middle 
yields. Our findings (table 4) give little support for 
such extrapolation. Further analysis of smokers in the 
lowest tar category (18-23 mg) showed that although 
cigarette consumption was still a strong risk factor for 
both lung cancer and coronary heart disease 
(p <0*01), there were no differences between 
inhalers and non-inhalers for these causes of death. 

The results for coronary heart disease imply that 
the relationship to smoking depends on the 

not known which particular factor is to blame. Full 
Inhalation much enhances the alveolar absorption of 
both soluble and less soluble gaseous components, 
including nicotine. 9 

The results for lung cancer are less readily 
explained. Possibly during full inhalation the smoker 
passes a concentrated bolus of smoke swiftly past the 
tumorigenic zone: by the time he exhales, the gases 


have been largely absorbed and most of the 
particulate matter has been deposited in the depths of 
the lungs, whence it is cleared by macrophages or by 
ciliary action. The situation is different for the 
non-inhaler—that is, the unwitting inhaler. If his 
inhalation occurs later in inspiration then the 
concentration of smoke in the “dead space” air might 
be higher than for the bolus inhaler: and it is this dead 
space fraction of the tidal volume that remains 
longest in contact with the main bronchi. 
Alternatively, his inhalation may be spread more 
evenly throughout inspiration with the same effect. 

Regardless of the explanation of the phenomenon, 
the important lesson is that the risks of smoking 
depend not only on what is smoked but on how it is 
smoked. The interactions are subtle, incompletely 
understood, and hence not predictable. Smokers 
changing to a product yielding less tar and nicotine 
may tend to compensate for the fall in nicotine by 
inhaling more deeply. 9 This might be additionally 
beneficial for the lung cancer risk, but it could 
possibly increase the larger danger of fatal coronary 
heart disease. More circumspection is needed in 
advocating such a change, with more research into its 
long-term influence on the absorption of smoke 
products. 


We are grateful to Mr P N Lee for helpful comments. 
One of us (MJS) was supported in part by a grant 
from the British Heart Foundation. 


Reprints from Professor Geoffrey Rose, Department 
of Medical Statistics and Epidemiology, London 
School of Hygiene and Tropical Medicine, Keppel 
Street, London WClE 7HT. 
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i. in i reduction 

A number of polycyclic aromatic hydrocarbons (PAH) cause malignant tumors 
in experimental animals, and the evidence that they can and do cause (i.e., 
increase the incidence of) cancer in man has been best documented by 
epidemiologic studies showing increased rates of cancer in men exposed to PAH 
either through occupation or through cigarette smoking. These occupational 
studies, and many other aspects of PAH-associated human cancer, are discussed 
at length in Volume 3 of the “International Agency for Cancer Research Mono- 
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graphs on the Evaluation of Carcinogenic Risk of Chemicals to Man” (24) and 
reviewed again in "Supplement 1 of the Monographs” (25). The supplement 
summarizes the current position as follows: "Occupational exposure to coal- 
soot, coal-tar and pitch, coal tar fumes and some impure mineral oils causes 
cancer of several sites, including skin, lung, bladder,.and gastrointestinal tract,” 
Interested readers are directed to these reports for details and references to 
original papers. The occupational studies are also discussed briefly in an earlier 
chapter by Guerin (13) and his Table VII gives many literature references. We 
will concern ourselves here only with studies of those occupational exposures 
that appear to have some relevance to the cancer risk of the general population. 

The general population is exposed to PAH through air pollution, food, and 
water. Except for special occupational groups, however, the major human cancer 
risk associated with PAH is undoubtedly that caused by cigarette smoking. Only 
by understanding and taking account of the very strong relationship between 
cigarette smoking and lung cancer can one have any hope of quantifying the risk 
from PAH exposure from air pollution, and we will therefore begin this chapter 
by discussing what we know about the quantitative relationship between cigarette 
smoking and lung cancer. On this basis we will then discuss the potential lung 
cancer risk from air pollution. Compared to the risk of lung cancer, other risks 
from air pollution must be considered negligible—this is clear from consideration 
of the carcinogenic effects of cigarette smoking (4, 9 )—and we will not discuss 
these other potential effects further. 

The potential risk associated with PAH consumption in food and water is 
extremely difficult to study epidemioiogically and probably for this reason has 
received little attention in the epidemiologic literature. What is known about the 
epidemiology of stomach and colorectal cancer does not suggest that PAH con¬ 
sumption in food is a major cause of cancer at either site (16, 21), and no studies 
have been reported even correlating PAH consumption with such cancers. It 
would be surprising if no risk at all was associated with oral consumption of 
PAH, but prediction of such effects will have to be made on the basis of animal 
experiments. However, it should be noted that by smoking 20 cigarettes a day, an 
amount associated with a substantial risk of lung cancer, one is breathing in less 
than l jug benzo(a{pyrene (BP), and this amount certainly does not exceed by 
much the amounts of BP consumed in food (/). 


II. CIGARETTE SMOKING AND LUNG CANCER 

The epidemiologic evidence implicating cigarette smoking as the major cause 
of lung cancer is overwhelming. Those still interested in pursuing the evidence 
are referred to an earlier chapter by Hoffman et al. (23), where the evidence is 
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briefly discussed, and to the latest report of the Surgeon General ‘’Smoking and 
Health” ( 4 ). We wish to concentrate on what these studies have to teach us both 
about what precautions we need to take in evaluating the lung cancer risk from .air 
pollution and about quantitating this risk. 

We can summarize much of what is known about the epidemiology of lung 
cancer in three fairly simple equations. 

Among “never-smokers” the lung cancer incidence rate at age r (i.e., the 
probability of being diagnosed with lung cancer within the next year given that 
one is alive without a diagnosis of lung cancer at age t) may be written (5) 

7 0 (f) = a(t - 2) 4 -"* (l) 


where the subscript 0 signifies zero cigarettes per day, and the constant a is 
roughly 0.2 x 10 -n . For an American smoker of c cigarettes per day starting at 
age \v the lung cancer rate at age / may be written 


/ ( .(f) = + 2.5 «c(/-H'-2) 4: ' 


( 2 ) 


Equation (l) for never-smokers describes the age incidence curve in the 
mathematical form that holds for many non-hormone-dependent epithelial tumors 
(3), and Eq. (2) adds a cancer incidence of the same mathematical form arising 
from smoking. The cancer incidence curve arising from smoking only begins of 
course after smoking has begun, and the term (t~w~- 2) is the duration of 
smoking to age t minus a minimum “latent period” of 2 years. 

For a smoker of c cigarettes per day starting at age w and stopping at age s, the 
lung cancer incidence at age t may be written 


l n it) « a{t- 2) 4 -’ + 2.5ac(s ~ w) 4:> (3) 

for t greater than (s + 2) with the obvious modifications for t between s and (s 
+ 2). Equation (3) thus assumes that the added incidence from cigarette smoking 
remains constant at the level it had reached when smoking stopped (32). 

Equations (l)-(3) are not meant to imply that lung cancers “caused” by smok¬ 
ing are separable (even conceptually) from tumors not so caused, nor that smok¬ 
ing affects only one “stage” of the lung cancer process (32), but rather, as we 
stated above, the formulas are to be regarded simply as a mathematical shorthand 
summarizing much of our knowledge of lung cancer epidemiology. 

The major features of lung cancer epidemiology described by Eqs. (1-3) are 
illustrated in Tables I—III. The facts are as follows: 


1. At any given age the lung cancer rate increases in direct proportion to the 
number of cigarettes smoked per day (Table I). 

2. The relative risk at any given level of number of cigarettes smoked per day 
increases with age (Table IB). 
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TABLE 1 


Calculated Lung Cancer Incidence in Continuing Cigarette Smokers 
Starting to Smoke at Age 20 


No. cigarettes 
per day 




40 

50 

60 

70 



A. Incidence/100,000 


0 

2.6 

7.4 

17.2 

35.3 

20 

7.0 

39.9 

145.8 

403.0 

40 

11.5 

72.4 

274.3 

770.8 


B. Relative risks compared to never-smoker 

20 

2.7 

5.4 

8.5 

II .4 

40 

4.5 

9.S 

15.9 

21.9 


3. The risks associated with smoking are very large. A one-pack-a-day smoker 
has, at age 60, some 8.5 times a never-smoker’s incidence of lung cancer (Table 
IB). 

4. The risks associated with smoking depend strongly on age at starting to 
smoke, i.e., on duration of exposure (Table II). The lung cancer rate of a 
one-pack-a-day smoker at age 60 is increased roughly 66% by starting smoking 5 
years earlier (cf. starting at age 15 to starting at age 20 or starting at age 20 to 
starting at age 25 in Table IIB). Compared to starting smoking at age 20, each 
year earlier starting increases the lung cancer rate by roughly 12% and each year 
later starting decreases the rate by roughly the same amount. 

5. Stopping smoking (i.e., becoming an exsmoker) at any age has a marked 
beneficial effect on lung cancer incidence rates (Table III). The lung cancer rate 
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Calculated Lung Cancer Incidence in Continuing Cigarette Smokers 
of 20 Cigarettes per Day by Age at Start of Smoking 

Age at Age 
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among persons who have stopped for 10 years is only some 40-50% of the rate 
they would have been subject to if they had continued to smoke the same number 
of cigarettes per day (first diagonal in Table 1IIB). Similarly, the lung cancer rate 
among persons who have'stopped for 20 years is less than 20% of the rate in 
continuing smokers, and among persons who.have stopped for 30 years the lung 
cancer rate is only some 12% of the rate in persons continuing to smoke. Stop¬ 
ping after only 10 years smoking leaves the exsmoker with a lung cancer rate 
less than 5% greater than the rate in a never-smoker 20 years later at age 50 
(Table HIC). However, stopping after 30 years of smoking, at age 50, leaves the 
exsmoker with a lung cancer rate more than double the never-smokers rate 20 
years later at age 70 (Table IIIC), but only one-fifth the rate of the continuing 
smoker (Table IIIB). 

The figures shown in Tables I-HI are in excellent agreement with the large 
cohort studies of cigarette smoking and lung cancer (4,5, 9, IO). Even these large 
cohort studies cannot, however, investigate all facets of the model represented by 
Eqs. U)-(3), but it is very reasonable to assume that use of these formulas to 
predict lung cancer risk under differing circumstances is unlikely to lead us far 
astray. 

TABLE III 


Calculated Lung Cancer Incidence in Never-Smokers and Smokers of 20 Cigarettes per Day 
Starting to Smoke at Age 20 by Age at Stopping 


No. cigarettes 
per day 

Age at 
Stopping 

No. years 
smoked 


Age 


40 

50 

60 

70 



A, Incidence/100,000 




0 

— 

— 

2.6 

7.4 

17.2 

35.3 

20 

— 


7.0 

39.9 

145.8 

403.0 

20 

' 30 

10 

2.9 

7.7 

17.6 

35.6 

20 

40 

20 

— 

14.5 

24.4 

42.4 

20 

50 

30 

— 

— 

61.6 

79.6 

20 

60 

40 

— 

— 

— 

197.2 


B. Relative risks compared to not stopping 



20 

30 

10 

0.4t 

0.19 

0.12 

0.09 

20 

40 

20 

— 

- 0.36 

0.17 

0.11 

20 

50 

30 

— 

— 

0.42 

0.20 

20 

60 

40 

— , 

— 

— 

0.49 


C. Relative risks compared to nonsmokers 



20 


— 

2.7 

5.4 

8.5 

11.4 

20 

30 

10 

1.12 

1.04 

1.02 

1.01 

20 

40 

20 

— 

2.0 

1.4 

1.2 

20 

50 

30 

— 

— 

3.6 

2.3 

20 

60 

40 

— 

— 

• — 

5.6 


Source: https://www.industrydocuments.ucsf.edu/docs/zibj0000 
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In the first volume of this work, Hoffman et al. (23) discussed various 
methods, such as use of filter tips or reconstituted tobacco, for reducing the 
“tar” content of cigarettes. They pointed out that the major carcinogenic activity 
. of cigarette smoke resides in the particulate phase of the smoke (the tar), and that 
there is good experimental evidence that cigarettes with lower tar yields are less 
tumorigenic to both the larynx of hamsters and mouse skin. One would therefore 
naturally assume that, at the same cigarette consumption, users of “low tar” 
cigarettes will have lower lung cancer rates, unless the mode of smoking (i.e., 
number of puffs per cigarette and depth of inhaling) is markedly increased in low 
tar smokers. This has been borne out in all the epidemiologic studies that have 
investigated this question. A number of case-control studies have found that 
people who smoke filter tip cigarettes do have lower lung cancer rates compared 
to smokers of plain cigarettes at the same consumption level (2, 40 , 41 ), and 
Hammond et al. (20) found in the American Cancer Society (ACS) cohort study 
that persons smoking low-tar cigarettes did have a reduced risk of lung cancer 
when compared to high-tar cigarette smokers (matched, of course, for numbers of 
cigarettes smoked per day). 

Table IV shows the results of the ACS study: the lung cancer mortality ratios 
are clearly not decreased in proportion to tar content in men, but they are nearly 
so in women. This latter suggests that the added lung cancer risk is close to being 
simply proportional to tar content, with the failure to find a proportional reduc¬ 
tion in men arising from the low-tar male smokers having switched from high-tar 
cigarettes. As Hammond et al. (20) explain 

Cigarettes with reduced tar and nicotine were not introduced until the mid 1950’s_Almost 

all of the male cigarette smokers and the great majority of the female cigarette smokers in our 
study began smoking cigarettes long before that date. Therefore the subjects classified here as 
low [tar] cigarette smokers were, with few exceptions, persons who smoked high [tar] or 
medium [tar] cigarettes for many years and then switched to low [tar] cigarettes. 


Lung Cancer Mortality Ratios For High, Medium, 
and Low “Tar” Cigarette Smokers for the Period 
1960-1972° 


high iju; i.u i.0 

Medium (22.5) 0.95 0.80 

Low (15) 0.81 0.60 


0 From Hammond et al. (20). 

6 Estimated from Hammond et al. (20). 

’’ Estimated from Fig. 7 of Hammond et at. (20). 




Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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Differing tar content of cigarettes may be incorporated into Eq$. (2) and (3) by 
expressing cigarette consumption in terms of equivalent numbers of “standard” 
cigarettes. The formulas as written apply to cigarettes with a tar content of some 
30-35 mg and to “average” American smoking practices. Smoking practice is, 
of course, not only a function of depth of-inhalation, but also of number of puffs 
per cigarette and butt length. A most notable example of this is seen when the 
results of British and American studies on lung cancer are compared: in Britain 
the lung cancer risk associated with smoking a given number of cigarettes is 
almost twice as high as in the United States (17, 38), and this is probably mainly 
attributable to the British mode of smoking cigarettes. In particular, it may be 
noted that around 1960 the average butt length in Britain was only 19 mm 
compared to 31 mm in the United States (6,17). These extra 12 mm at the ‘ ‘end” 
of the cigarette will contribute a substantial amount of tar since the amount of tar 
derived from equal-sized puffs increases rapidly as the cigarette becomes shorter 
(12, 33), 

In quantitating the effects of industrial exposure to PAH in air, it is necessary 
to have a cigarette-lung cancer model that can accommodate a change in ciga¬ 
rette consumption (or equivalently, a change in tar levels). In the “spirit” of Eq. 
(3) we may write, for a smoker starting smoking c, cigarettes per day at age vv, 
and then changing to c 3 cigarettes per day at age w 2 , the lung cancer incidence at 
age t as 

/<•„,,(/) = a(f—2) 4 - 5 + 2.5ac,(w*-w l ) 4JS 

+ 2.5<JC*[(f“>p 1 -2) 4 -' > - (vt>2 — H’,) 4 ""’] (4) 

for t greater than (w 2 + 2) with the obvious modifications for t between w 2 and 
(Vi'* + 2). Equation (3) is a special case of Eq. (4) with c ± = 0. Equation (4) 
assumes that on changing the number of cigarettes per day the increment in lung 
cancer incidence from there on will be as if the new level of cigarette smoking 
had been adopted when smoking began. 

Equation (4) almost certainly gives too much emphasis to the new smoking 
level. An alternative is 

JV.r.U) = a(t- 2) 4i + 2.5cic 2 (r - w 2 + r' — w, —2) 4:> (5) 

ror t greater man »t' s , wnere 

t' - {c,(w 2 — IV,)1 1 M :> 

Equation (5) assumes that on changing the number of cigarettes per day from <?, 
to c-i at Wj the age incidence curve moves over to that applicable to c-> at the time 
(duration of smoking) point which makes the incidence on the c-> curve equal to 
the incidence on the c, curve at w 2 . Equation (5) probably gives too little 
emphasis to the new smoking level. [Note that if c-> is greater than e, then rates 
calculated from Eq. (4) will always be higher than rates calculated from Eq. (5).} 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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III. AIR POLLUTION AND LUNG CANCER 


The occurrence of PAH and particularly BP in “urban” air was reviewed in 
earlier chapters (7, 7-3). Large-scale studies of BP in the air of the United States 
were conducted between 1958 and 1959 by Sawjcki et al, (37). At that time the 
range of BP.values in urban air was from less than 1 ng/m 3 to around 60 ng/m 3 : 
some representative values are given in Table V, and the median concentration 
was roughly 6 ng/m 3 . In contrast, BP concentrations in air at nonurban sites were 
almost always less than 1 ng/m 3 with a median concentration of 0.4 ng/m 3 . Since 
that time BP concentrations have decreased, and by 1969 the median BP concen¬ 
tration in air at urban sites was down to less than 2 ng/m 3 (37). However, some 
cities were still experiencing average annual levels of BP approaching 10 ng/m 3 . 

Not surprisingly, BP is neither a perfect indicator of PAH in the air nor of its 
carcinogenicity. Sawicki (36) reported that the amount of BP in the air is highly 
correlated with total PAH, but this will not be true if the source of the pollution is 
very different (e.g., automobile exhaust in one area and coal burning in another), 
and in this situation BP may be even a less constant proportion of the car¬ 
cinogenicity of the total air pollution tar (77. 22). The latter point is particularly 
important since BP constitutes only a small proportion of the carcinogenicity of 
both air pollution and cigarette tar in experimental situations (77,27,39). Never¬ 
theless, BP is a widely available indicator of PAH and is the best indicator 
available of the potential carcinogenicity of general air pollution. 

A man breathes some 15 m 3 of air per day so that living in air containing BP at 
a concentration of 10 ng/m 3 one would breathe in some 150 ng BP per day. This 


Average Benzo[a]pyrene (BP) 
Concentrations in the Air of U.S. Cities 
for the Period July, 1958 to June, 1959" 


Atlanta 
mniungnuiu 
Cincinnati 
Detroit 
Los Angeles 
Nashville 
New Orleans 
Philadelphia 
San Francisco 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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is roughly the equivalent of 5 old-style cigarettes (23). It is, therefore, not 
unreasonable to assume that this level of pollution, which was very common only 
20 years ago, may cause a significant, amount, of lung cancer. One does not - 
breathe as if one were smoking, however, and it is therefore important to study 
the problem directly. This proves to be -difficult to do satisfactorily, since any 
such investigation has to be especially careful to ensure that any observed effect 
is not attributable to differences in smoking habits between high- and low-pollu- 
tion areas. As we have seen, the lung cancer rate is affected not only by the 
number of cigarettes smoked, but by the tar content of the cigarette, by how far 
down the cigarette is smoked, and by the age at starting to smoke; all these 
aspects of smoking habits have to be considered. 

Since accurately allowing for all these smoking factors is clearly not possible, 
we must look either for an “extreme” situation in which minor smoking habit 
differences can be ignored or for data on lung cancer rates in nonsmokers in areas 
subject to different levels of pollution. Men employed in certain occupations 
involved in the making of coal gas or coke are exposed intermittently to levels of 
BP in air up to 16,000 ng/ra* (26); such workers clearly provide us with an 
opportunity to study lung cancer effects in an extreme situation. We will discuss 
those studies of occupational exposure next and then finally compare the results 
suggested by these studies to the observed "urban/rural” ratio of lung cancer 
rates in never-smokers. 


A. British Gasworkers 

In a prospective study, Doll et al. (7,8) followed a cohort of carbonization 
workers in a number of British gasworks for up to 12 years. These carbonization 
workers were exposed to an estimated average air exposure of 3,000 ng/m 3 BP 
during an 8-hour shift (28); and these “exposed” workers experienced a 142% 
increase in lung cancer mortality rates when compared to the rates in their 
“unexposed” workmates (Table VI). (Note that 75% of newly diagnosed lung 
cancer cases are dead within a year and 90% within 3 years, so that distinguish¬ 
ing between incidence and mortality is therefore not particularly critical.) 

r\ichougn tne smoking Habits or only some 10% ot the cohort were ascertained 
by Doll and his colleagues (7), it is dear that the exposed and unexposed workers 
had very similar smoking habits with an average current cigarette consumption of 
just over 10 cigarettes per day (Table VI). It is reasonable therefore to assign the 
excess lung cancer in the exposed group to their working conditions and specifi¬ 
cally to the air pollution to which they were exposed. 

For those years during which the worker was actually exposed, his average 
daily exposure to BP expressed in air pollution equivalent terms, i.e., as if he had 
breathed such air throughout each day, would be 
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TABLE VI 

Smoking Habits and Lung Cancer Mortality Rate of British Gasworkers 


Continuing smokers ('%)' 
Cigarettes/day 


Population 

Nonsmokers 

(%) 

Exsmokers 

(%) 

Pipe 

Mixed 

1-9 

10-19 

20 + 

Lung cancer 
death rate' 7 

“Exposed” 

gasworkers 

8.3 

10.2 

6.7 

4.4 

18.1 

38.5 

13.9 

3.61 

Other 

gasworkers 

5.8 

15.3 

5.9 

6.2 

17.8 

35.5 

13.4 

1.49 


a Per 100,000 per year standardized for age. 



3000 ng/m 3 x 0.27 = 810 ng/m 3 BP-AP 

where 0.27 = 5/7 x 49/52 x 0.4... 5/7 is the proportion of working days in a 
week, 49/52 is the proportion of working weeks in a year, and 0.4 is the propor¬ 
tion of air breathed at work in a working day; and writing the BP exposure as 
BP-AP (i.e., BP-air pollution) is to remind us that BP exposure has been expressed 
as average exposure and that BP is being considered as a marker of the carcino¬ 
genicity of the air. 

To quantitate the excess lung cancer risk in a way that will make it applicable 
to general air pollution, a number of additional facets of the workers* exposure 
must be estimated. From our discussion of smoking-related lung cancer, we 
found that both the current age of the person and his age at starting to smoke were 
important in determining his risk of lung cancer. It is therefore obvious that both 
current age and age at starting work as a carbonization worker will be important 
in determining a carbonization worker’s lung cancer risk. From the papers of 
Doll et al. (7, 8) one may estimate the average age of the workers at the midyear 
of the study to be about 58 years and their average length of time exposed as 23 
years. However, this does not necessarily imply that their average age at starting 
such employment was 35 (i.e., 58-23) years, since “the men regularly change 
from one type of work to another” (5). We have, therefore, considered the two 
extreme possibilities: that they started such work at age 20 or that they started 
such work at age 35. In both situations we assume, however, a 23-year exposure 
by age 58 years. 



1. Exposure Starts at Age 20 

Over the 38 (58—20) years since starting to work the exposed worker would be 
exposed at work to an average of 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj000( 
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810 ng/raP x 23/38 = 490 ng/m* BP-AP 

(where, 23/38 is the proportion of working life exposed), again measured in air 
pollution equivalent terms. It is this exposure that "caused'* the 142% increase 
in lung cancer risk. This increase is, however, in a lung cancer rate as determined 
by smoking habits averaging about 10 cigarettes a day. Such smoking habits in 
British unexposed workers would be responsible for some 87% of the lung cancer 
rate [this figure of 0.87 is obtained from Eq. (2) with c = 20 to allow for twice 
the effect of “British cigarette smoking” and w = 20]. We may express the three 
relevant lung cancer rates in terms of the rate in the unexposed workers, so that 

“background” rate = 0.13 
unexposed workers rate - 1.0 
(smoking 10 cigarettes/day) 

and 


exposed workers rate = 2.42 
(smoking 10 cigarettes/day) 


An additive rather than a multiplicative (or synergistic) model for the com¬ 
bined effect on lung cancer risk of cigarette smoking and air pollution would 
appear more likely to reflect accurately the truth. Thus, since age at starting to 
smoke and age at starting exposure are nearly equal, we may write 

10 British cigarettes = 1.0 - 0.13 = 0.87 
and 


490 ng/m :J BP-AP = 2.42 - 1.0= 1.42 

Using these two equations, it is a simple matter to express BP-AP in British 
cigarette terms; we find 

30.0 ng/m 3 BP-AP = 1 British cigarette 


or 


i«; n 


2. Exposure Starts at Age 35 

The preceding equating of 15 ng/m 3 BP-AP with 1 U.S. cigarette was based 
on the assumption that the 23-year average exposure of the carbonization workers 
started at age 20. If instead we make the opposite extreme assumption that they 
started work at the latest possible time, i.e., at age 35. then during their life as 
carbonization workers they were exposed to 810 ng/m 3 BP-AP (see above). To 


tps://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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express this exposure in cigarette equivalent terms we need to use Eqs. (2) and 
(4). . 

Equation (2) with t = 58, vy = 20, and c = 20 (2 x lO.British cigarettes) gives 
us the lung cancer rate in unexposed workers, and Eq. (4) with t = 58, w, = 20, 
c, = 20, vv 2 '=* 35, and some unknown c 2 will give us the rate in exposed 
workers. [Note that we are assuming here that exposure starting at age 35 is 
equivalent to smoking an additional (c*-c r ) cigarettes per day from then on.] 
We saw that the results of Doll et al. (8) showed that the ratio of these rates 
(exposed/unexposed) was 2.42, and solving Eq. (4) to make this true gives us a 
value of c 2 of 53.2. Thus, we may write 

810 ng/m 3 BP-AP = (53.2 - 20) 

= 33.2 U.S. cigarettes 


or 

24.4 ng/m 3 BP-AP = 1 U.S. cigarette 

This is up from the 15.0 ng/m 3 BP-AP when we assumed that the exposure 
began at age 20. If instead of using Eq. (4) we use Eq. (5), we find 

810 ng/m 3 BP-AP = 74.0 U.S. cigarettes 
or 

10.9 ng/m 3 BP-AP = 1 U.S. cigarette 

This is down from the 15.0 ng/m 3 BP-AP when we assumed that the exposure 
began at age 20. 

We do not know which of these assumptions about age at starting as a carboni¬ 
zation worker is closer to the truth, and taking the evidence as a whole we 
interpret this study as showing that approximately 

15 ng/m 3 BP-AP = 1 U.S. cigarette 

We may now use this last equality and Eq. (2) to predict two quantities of 
epidemiologic interest, namely, the relative lung cancer rates in never-smokers 
exposed to different levels of air pollution and the “lifetime” risk of lung cancer 
from such exposure. 

A never-smoker with lifelong exposure to air pollution at a level of b ng/m 3 
BP-AP will have a lung cancer incidence rate at age t of 

4,wW = £t(/—2)*- 5 + 2.5a(b!\5) (/- 7)™ 


f\) 

o 

On 

CO 

O 

Co 

O 

N 

03 

4* 



[This is Eq. (2) with w = 0 and c = bl 15.] The relative lung cancer incidence 
rates in never-smokers exposed to different levels of air pollution can be easily 
calculated from this and the results are shown in Table VII. These predictions can 
be compared to direct epidemiologic studies of these relative rates (see below). 

The above formula [i.e., 4/ ts (f)j may also be used to calculate for never- 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj 006 t) 
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TABLE VII 

Calculated Relative Lung Cancer 
Incidence in Never-Smokers 
Subject to Different Levels of BP- 
AP when 15 ng/m* BP-AP is 
Equated to One'U.S. Cigarette 


Relative 

BP-AP incidence 

(ng/m 3 ) rate" 



# 


0 1.00 

0 A* 1.07 

I . 1.17 

.2 1.33 

5 1.83 

6 -' 2.00 

10 2.67 


a Relative to a rate of 1.00 in 
tiever-smotera exposed to a zero level 
of BP-AP. 

ft Median value in “rural” areas 
in 1958-1959. 

r Median value in “urban” areas 
in 1958-1959. 

smokers exposed to different levels of air pollution both the cumulative incidence 
of lung cancer over a “standard lifespan” of TO years and also that part of it 
arising from the air pollution—some illustrative results are given in Table VIII 
(these values may be compared to a calculated background cumulative rate of 
435/100,000). 

TABLE VIII 

Calculated Cumulative Lung Cancer 
Incidence to Age 79 Due to Different 
Levels of BP-AP when 15 ng/m 3 
BP-AP is Equated to One U.S. 

CIgai cue 


BP-AP Cumulative incidence 
(ng/m 3 ) rate/100,000 


0.014 

1 

0.1 

7 

1 

73 

5 

363 

10 

724 

20 

1443 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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B. United States Coke-Oven Workers 

Lloyd and his colleagues (29, 35) found in their cohort studies of United States 
steelworkers that coke-oven workers experienced a substantial excess risk of lung 
cancer. W.hen compared to “nonoven” workers at the same plants, the coke- 
oven workers as a group had 2.8 times the lung cancer mortality rate, and 
coke-oven workers who had more than five years “topside” exposure had 6.9 
times the lung cancer mortality rate. No data were given on the smoking habits of 
these workers or those of unexposed workers, on length of employment, age, or 
average BP exposure. However, Jackson et al. (26) found average BP concen¬ 
trations on the battery roof of a coke manufacturing plant of 6700 ng/m 3 . If this 
is taken as the BP exposure of the topside workers then these results are remark¬ 
ably compatible with those of the British carbonization workers discussed above. 

The British carbonization workers had a relative risk of lung cancer of 2.42 at 
an exposure of 3,000 ng/m 3 BP, so we may write 

unexposed British lung cancer rate = 1.0 

carbonization workers rate = 2.42 

increment per 1000 ng/m 3 BP exposure - 1.42/3 = 0.47 

At the time of these surveys, the age adjusted United States national lung cancer 
mortality rate was just half of the British rate (17,38), so that taking this fact 
together with the relative risk of 6.9 for the United States topside workers, we 
may write 

unexposed U.S. lung cancer rate = 0.5 
topside workers rate = 0.5 x 6.9 = 3.45 

increment per 1000 ng/m 3 BP exposure = (3.45 - 0.5)/6.7 = 0.44 

This experience of coke-oven workers in the United States steel industry is 
thus in almost complete agreement with the British data, and the discussion of the 
British data in air pollution terms may be considered as applying to these data as 
well. 


C. United States Hot Pitch Workers 

lr. a cohort study of mnfers working with hot pitch for more than 20 years. 
Hammond et al. (19) found a 1.59-fold increased lung cancer mortality rate 
compared to the general United States population. These workers were exposed 
to an average BP level of roughly 2000 ng/m 3 . Similar calculations to those 
given above for United States coke-oven workers shows that these data suggest a 
risk per unit BP exposure about one-third that calculated from the British car¬ 
bonization worker study. Some of this discrepancy may arise from using the 


Source: https://www.industrydocuments.ucsf.edi 
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general population as a comparison group. In the British carbonization worker 
study the unexposed workers had lung cancer rates some 25% lower than the 
national figures; if this “correction factor” is applied to this study of roofers then 
the roofers, data suggest a risk per unit BP exposure about 65% that calculated 
from the British carbonization worker study. When one considers the crudity of 
the exposure measurements and their “summary” by level of BP alone, this level 
of agreement must be considered remarkable. 


D. “Urban/Rural” Differences in Lung Cancer Rates of 
Never-Smokers 

Haenszel and his colleagues {14, 15) obtained the smoking and residence his¬ 
tories for a 10% sample of all white female lung cancer deaths in the United 
States in 1958 and 1959, and for a 10% sample of all such deaths in white males 
in 1958. This data was compared to such information from a very large sample of 
the general population. These studies provide the clearest information on lung 
cancer risk by residential history in never-smokers: their results for “lifetime” 
residents of either urban or rural areas are given in Table IX. 

The urban/rural ratio for males is probably inflated by a spuriously low rate in 
rural men (rural women have a 28% increased rate compared to such men) and by 
some lung cancer from industrial exposure. In 1958-1959 the median concentra¬ 
tion of BP in urban air was approximately 6 ng/m 3 and in rural air was approxi¬ 
mately 0.4 ng/m 3 {37). Table VII shows that equating 15 ng/m 3 BP-AP to 1 
United States cigarette predicts an urban/rural ratio of 2.00/1.07 = 1.9, in almost 
complete agreement with the observed result of 1.7 for women. 

This level of agreement is again remarkable, especially when one considers 
that we chose 15 ng/m 3 as a “representative” value for the possible values that 
could be calculated from the British gas-workers study, and also that the defi¬ 
nitions of rural and urban are not completely comparable in Haenszel’s 


TABLE IX 

Age-Adjusted Lung Cancer Death Rates per 100,01)0 
of Never-Smokers by Sex for ‘‘Lifetime” Residents" 


‘'Lifetime” 

Death 


Death 


residence 

rate 

RR' 1 

rate 

RR 

Urban 

12.5 

3.2 

.8.4 

. 1.7 

Rural 

3.9 

1.0 

5.0 

_ 1.0 


11 From Haenszel and Taeubcr (15), Table 23. 

* RR = Relative risk compared to ‘‘lifetime’’ rural 
residents. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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epidemiologic studies (14, 15) and in Sawicki’s air pollution studies (37). It is 
very reassuring that calculations based on extreme industrial exposure give re¬ 
sults very close to those one may have made using urban/rural differences in 
never-smokers, and it gives one a great deal of confidence in the results. 

Other studies of urban/rural differences generally support the above conclu¬ 
sions [see Pike etal. (34) for references], although no gradient was noted in the 
large American Cancer Society study (18). 


IV. CONCLUSIONS 

Considering the evidence as a whole, it appears most reasonable to equate 15 
ng/m 3 BP-AP with 1 United States cigarette (old style) in terms of lung cancer 
risk. From this conclusion one may then estimate the “single cause lifetime risk” 
(30) (cumulative risk to age 70) for different levels of BP-AP (Table VIII). We 
note that even at the low BP-AP level of 1 ng/m 3 the lifetime risk is slightly 
greater than 1/1500. Environmental regulations are usually made to keep such a 
risk to 1/10* or even 1/10”. 
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Zusammenfawung 

Unter 82 Lungenkrebspatienten der Berufsgruppen „Gummi- 
Farbstoff-Chemikaiienerzeugung und -verarbeitung" (* „Che- 
mie"l waren signifikam mehr Zigarettenraucher (96%) als 
unter den 169 Kontrollpersonen (77%). Signifikante Unter- 
schiede zwischen Patienten und (Kontrollen) bestehen bei: 
Jahre geraucht: 41.5 135,2); T eerexposhionswert (TEW): 

2 437 <1 957). Raucber weisen gegeniiber Niemalsrauchern 
mit R «■ 7,8 ein signifikant hoheres Lungenkrebsrisiko (stan- 
dardisiert nach Alter und TEW) auf. Raucher der Gruppe 
„Chemie" weisen nach Adjustierung von Altar. Berufsdauar 
und TEW fleganuber Rauchern der Gruppe ..white coJJar" 
ein etwas erhohtes Lungenkrebarisiko {R ■ 1,3) auf. Signi- 
fikante Werte bestehen fur eine Berufsdauer von weniger 
els 10 Jahren (R = 1,6) sowie 11-20 Jahren (R *= 2,7). 

Key-Words: Lung cancer - Occupation production and pro¬ 
cessing of rubber, dyes, and chemicals - Smoking habits — 
Lung cancer risk - Occupational exposure 


Eirdeitung 

Um die Bedeutung berufsbedingter Expositionen fur das 
Lungenkrebsrisiko abzuschatzen, haben wir das Datenma- 
terial einer Fali-Kontroll-Studie, die 1 580 mannliche Lun- 
genkrebspatienten und 3 160 Kontrollpersonen (Erhebungs- 
zeirraum 1977—1979) umfafit, nach Berufsgruppen analy- 
siert. Wir haben an dieser Stelle iiber die Berufsgruppen 
„Metallgewinnung und -verarbeitung" (Vutuc, Kunze, 1981) 
und „Chauffeure“ (Vutuc, Kunze, 1982) berichtet. Die 
vorliegende 'Arbeit analysiert die Rauchgewohnheiten von 
Angehorigen der Berufsgruppen ..Gummi-FarbstofF-Chemi- 
kalienerzeugung und -verarbeitung" sowie das berufsbedingte 
Lungenkrebsrisiko. Dieses konnte nur bei Zigarettenrauchem 
ermittelt werden, da wegen der kieinen Zahl von Niemals- 
ituuiMii unici ueti rauemen ue& oniersueuungs- una vet- 

gleichskollektivs eine entsprechcnde Auswertung nicht durch- 
gefiihrt werden konnte. 

Patientengut und Methodik 

Ober die Durchfuhrung und Methodik der Fall-Kontroll- 
Studie haben wir an anderer Stelle ausfiihrlich berichtet 
(Vutuc, Kunze, 1981); sie gelten analog fur diese Arbeit. 

Aus dem Gesamtkoilektiv (1 580 Patienten, 3 160 Kon- 
trollpersonen) wurden alle Personen der Berufgruppen 


..Gummi-Farbstoff-Chemikalienerzeugung und -verarbeitung^ 
(= „Chemie") ermittelt und ihre Angaben iiber Alter, Rauch) 
status und Dauer der Berufstatigkeit erhoben. Von den 2- 1 
garettenrauchem wurden Rauchdauer sowie alie jemais for,.' 
sumierten Zigarettenmarken, einschlieSlich jeweiliger Menge i 
und Konsumdauer, ermittelt. Die angegebenen Zigaretten- ‘ 
sorten wurden je nach Teergehalt einer von drei Marken- 
gruppen (Kunze, Herberg, Vutuc, 1978) zugeordnet (Grup- 
pe I: <15 mg/Zig.; Gruppe II: 15-24 mg/Zig.; Gruppe 
III: >24 mg/Zig.). Der Teerexpositionswert (= TEW) wmd: 
berechnet. indem die Summe der Produkte aus Zigaretten- 
konsum/Tag x Konsumdauer/Jahre x Gruppenfaktor (= 1, 

2, 3) aller angegebenen Zigarettensorten gebildet wurde 
(Vutuc, 1980). | 

Als Vergleichskollektiv fur die Berechnung des berufsbe- j 
dingten Lungenkrebsrisikos der Zigarettenraucher der Be- , 
rufsgruppe ..Chemie" wurden aus dem Gesamtkoilektiv alle 
Personen ermittelt, bei denen anamnestisch eine berufliche J 
Exposition (lnhalationsnoxen) ausgeschlossen werden , 
konnte (= ..white collar"). Von den 784 Zigarettenrauchem j 
(248 Patienten. 536 Kontrollpersonen) der 1 091 Personen, . 
die der Gruppe ..white collar" angehorten, wurde analog ; 
der TEW berechnet sowie Alter und Berufsdauer ausgewer- 
tet. 

Das Lungenkrebsrisiko, adjustiert nach Alter und TEW, 
wurde fur Zigarettenraucher der Berufsgruppe „ Chemie" 
gegeniiber Zigarettenrauchem der Gruppe ..white collar" 
fur unterschiedliche Dauer der Berufstatigkeit berechnet 
(Mantel, Haenszel, 1959). Das Alter wurde nach Katego- 
rien unter 55, 56 bis 65, und iiber 66 Jahre adjustiert, 

TEW nach den Kategorien <1 000, 1001-2000, 2 001— 

3 000, 3 001-4 000, >4 001. Die 95% Konfidenzinter* 
valle wurden nach der Methode von Miettinen (1976) be* 
rechnet. Wegen der relativ kieinen Zahl von Bronchuskar* 

ten fur Patienten mit einem Tumor der Gruppe Kreyberg l 
bzw. Kreyberg II verzichtet. 

Ergebnisse 

Von den I 580 Patienten und 3 160 Kontrollpersonen 
GesamtkoLieknv$ wurden 82 Patienten und 169 KontrolF 
personen der Berufsgruppe „Chemie“ zugeordnet. 72 (8®* 
der 82 Patienten hatten einen Tumor der Gruppe Krey* 
berg I, 10 Patienten einen Tumor der Gruppe Kreyberg 
II. \ 
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, _.j den 82 Patienten waren 79 (96%) Rancher, von den 
j69 Kontrollpersonen haben 131 (77%) geraucht (jeweils 
jloschliefilich Exraucher). Patienten haben signifikant hau- 
figer (x 2 12,97 ; p < 1%) geraucht als Kontrollpersonen. Es 
v/urden ausschliefilich Zigaretten konsumiert. 
pie Niemalsraucher unter den Patienten (3 Personen) waxen 
jrym Zeitpunkt der Diagnose durchschnittlich 62,8 Jahre 
alt (SF - 7,06) und waren durchschnittlich 24,3 Jahre 
(SF = 8,71) berufstatig. Die 38 Kontrollpersonen, die me¬ 
nials geraucht haben, waren zum Befragungszeitpunkt durch¬ 
schnittlich 64,3 Jahre alt (SF *= 1,59) sowie 33,3 Jahre 
(SF = 3,61) berufstatig. 

In Tab. 1 sind die Durchschnittswerte fur Alter, Dauer der 
Berufstatigkeit, Jahre geraucht und Teerexpositionswert 
der Raucher unter den Patienten und Kontrollpersonen 

dargestellt. 


Tab. 1 MSnnliche Bronchuskarzinompatienten und Kontrollperso¬ 
nen, Bsrufsgruppen „Gummi-Farbrtoff-Chemikalianerzeijgung und 
^trarbeitung", Durchschnittswerte fur Alter, Berufsdauer, Rauch- 
dauer und Teerexpositionswert {1 SF). 



Patienten 

In * 79) 

Kontrollen 
(n = 131) 

; Alter zum DiagnosezBitpunkt 

65,9 (1,01) 

63,7 !0,80) 

j Jehre berufstStig 

27,6 (1,48) 

29,7 (059) 

Jahre geraucht 

41,6* (1,16) 

35,2 (1,21) 

^■^Teerexpositionswert 

2437** (219) 

1957 (104) 


Fiir die Bestimmung des berufsbedingten Lungenkrebsrisi- 
kos von Rauchem des Samples „Chemie“ wurde ein Sample 
von “84 Rauchem (248 Patienten, 536 KontroOpersonen) 
der Giuppe „white collai“ als Vergleichskoliektiv verwen- 
det. In Tab. 2 ist das Lungenkrebsrisiko (adjustiert nach 
Alter und TEW) von Rauchem der Giuppe „Chemie“ ge- 
genuber Rauchem der Gruppe „white collar* 1 nach Dauer 
der Berufstatigkeit dargestellt. Signifikante Unterschiede 
bestehen bei einer Berufsdauer von weniger als 10 Jahren 
(x 2 5.680; p < 5%) sowie 11 bis 20 Jahren (x 2 4,590; 
P <5%). 

Diskussion 

Mit der Ausnahme von 3 Personen waren alle Lungenkrebs- 
patienten der Berufsgruppe „Chemie“ Zigarettenraucher 
(96%). Gegeniiber den Rauchem in der Kontroilgruppe 
weisen sie ein extremes Konsumverhalten auf (signifikante 
Unterschiede bei Rauchdauer und TEW). Entsprechend 
stellen die Tumoren der Gruppe Kreyberg I mit 88% den 
dominierenden Anteil der histologischen Typen. Zigaret¬ 
tenraucher weisen gegeniiber Personen, die niemals geraucht 
haben, ein etwa 8fach hoheres Lungenkrebsrisiko auf. Diese 
Ergebnisse stimmen weitgehend mit den Ergebnissen einer 
Untersuchung (Kunze, Vuiuc, 1980; Vutuc, 1980) iiberein, 
" die an einem gepoolten Sample, ohne Beriicksichtigung der 
Berufszugehdrigkeit, durchgefiihrt worden war. Es kann 
daraus geschlossen werden, daS im vorliegenden Kollektiv 
der Berufsgruppe ,.Chemie“ das Zigarettenrauchen die do- 
minierende atiologische Noxe fiir das Entstehen des Bron- 
• chuskarzinoms darstellt. 


* P <1%; *• p <5% 


Patienten haben signifikant langer (t = 3.56; p < 1%) ge¬ 
raucht und weisen einen signifikant hoheren (t = 2,21; 
p < 5%) TEW auf als Kontrollpersonen. 

Raucher (einschliefilich Exraucher) der Berufsgruppe „Che- 
mie“ weisen mit einem Risiko von 7,8 (95% Vertrauens- 
bereich: 4,4—13,8) gegeniiber Niemalsrauchem (R = 1,0) 
ein significant hoheres (x 2 48,249; p < 1%) Lungenkiebs- 
xisiko (adjustiert fur Alter und TEW) auf. 


Raucher der Berufsgruppe „Chemie“ weisen gegeniiber den 
Rauchern des Vergleichskollektivs, nach Kontrolle von Alter 
und Raucngewohnheit (TEW) als mogliche Vermengungsfak- 
toren, ein geringgradig (R = l,3)erhbhtes Lungenkrebsrisiko 
auf. Eine Dosis-Wirkungs-Beziehung (Anstieg des Risikos mit 
Zunahme der Berufsdauer) konnte nicht nachgewiesen wer¬ 
den; eher eine Abnahme des Risikos mit zunehmender Be¬ 
rufsdauer (signifikante Werte: R = 1,6 fur Berufsdauer we¬ 
niger als 10 Jahre sowie R = 2,7 fiir Berufsdauer 11—20 
Jahre). Ein tatsachlich bestehendes Oberschufirisiko ist da- 
her in erster Linie fur jene Raucher der Berufsgruppe „Che- 


Tab. 2 Lungenkrebsrisiko (adjustiert nach Alter und Teerexpositionswert) von ZigarettenrauchBrn der Berufsgruppe ,,Gummi-Farbstoff- 
Chemikalienerzeugung und werarbeitung" (CH) gegeniiber Zigarettenrauchern der Gruppe ..white collar" {WO nach Dauer der Berufstatig- 
keit 





Jahre berufstatig 


injgesamt 



-10 

11-20 

21-30 

31-40 

40 + 




CH WC 

CH WC 

CH WC 

CH WC 

CH WC 

CH 

WC 

Patienten 

10 10 

21 24 

14 76 

23 96 

11 42 

79 

248 

^Dntrollen 

11 26 

20 63 

43 159 

39 214 

18 69 

131 

536 

RR 

1,6 

2,7 

1,1 

1,4 


1,3 


95% Vertrguens- 
beraich 

1,2-2,3 

12-6,2 

0,5—2,3 

0,8-25 

0,4-2,4 

1 JO—1,7 


X 2 

5,68* 

4,59* 

0,1 

05 

0,1 

3,26 


P < 0.5% 
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mie“ anzunehmen, die nicht langer als 20 Jahre in diesem 
Bereich tatig waren. 

Die voriiegende Untersuchung hatte zum Ziel, festzustellen, 
ob in einem Berufsbereich, in dem mit Expositionen geiech- 
net werden kann, gegendber Berufen, in denen Expositionen 
anamnestisch ausgeschlossen werden konnen, ein Oberschufi- 
risiko besteht. Qualitative und quantitative Aussagen iiber 
berufliche Noxen konnen aus dieser Analyse nicht abgelei- 
tet werden. Dazu sind weitere Untersuchungen notwendig, 
die unter anderem auch Anaiysen technologischer Prozesse 
in den angefuhrten Berufssparten beinhalten. Diese wurden 
auch die zeitliche Einordnung beruflicher Expositionen er- 
moglichen, d. h., ob die Exposition zu bestehenden Oder 
nicht mehr in Verwendung befmdlichen technologischen 
Prozessen in Beziehung zu setzen ist. Nur mit Hilfe der Er- 
gebnisse dieser weiteren Untersuchungen konnen Interven- 
tionskonzcpte ausgearbeitet werden, die die Eliminierung 
der bemflichen Risikofaktoren zum Ziel haben. 

Neben der Fahndung nach kanzerogenen Gefahren am Ar- 
beitsplatz darf jedoch nicht vergessen werden, dafi der Ta- 
bakkonsum die wichtigste Noxe fur das Entstehen von Lun- 
genkrebs darstellt und im Gegensatz zu den beruflichen 
Noxen qualitativ und quantitativ einfach zu erfassen ist. 
Weiters erfordem Mafinahmen der gesundheitlichen Aufkla- 
iung bzw. Einrichtungen zur Raucherentwohnung einen 
vergleichsweise geringen Aufwand. Aus praventivmedizi- 
nischer Sicht solite daher, neben der Aufklarung kausaler 
Zusammenhange nut berufsbedingten Noxen, versucht wer¬ 
den, eine Tabakabstinenz bei den Rauchern zu erzielen. 

Ein geringgradig erhohtes Risiko, wie es fur Raucher der 


Berufsgruppe „Chemie“ nachgewiesen wurde, kann mog- » 
Iicherweise bereits durch eine Tabakabstinenz beeinflufit j 
werden; denn die geringe Risikozunahme sowie die iiber- | 
einstimmenden Ergebnisse (beziiglich: %-Kreyberg-I-Tumo- 
ren, %-Raucher, Rauchdauer, TEW) mit dem gepoolten 
Sample {Kunze, Vutuc, 1980; Vutuc, 1980), erlauben die 
Annahme, da£> berufliche Faktoren hier eher die Wirkung 
der Noxe Tabak verstarken, als selbst kausal zu wirken. 
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Boschke. W.L.: Sozialokonomische Aspekte der Hypotonie. 
(Schriftenreihe d. Instituts flir Gesundheits-System-Forschung) 
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Kart. 

Herr Boschke legt eine sozialdkonomische Studie iiber die Proble¬ 
matic der Hypotonie vor. Sie ist fur jeden in der Praxis tatigen 
Arzt von grb&tem Interesse, da Herr Boschke sich mit der Haufig- 
kcit und vor allem mit den Kosten befafit, die die Allgemeinheit 
fiir Kreislaufregulationsstorungen aufbringen mull. Wer weifi schon, 
da£ unsere Volkswirtschaft in der Bundesrepublik jahrlich mit iiber 
2 Milliarden DM durch die Diagnose Hypotonie belastet wird. 

Der Inteiessicrte findet eine Fulle von Daten iiber Haufigkeit der 
Hypotonie, Altersverteilung, Berufs- und Enverbsunfahigkeit sowie 
Rentenantiage. Geschickt dargestellte Graphiken vereinfachen eine 
rasche Information. 

H, Rieckert, Kiel 
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Rechtsanwalt Donatus v. Renthe-Fink: Meine sozialen Rechte- j 
183 S. (Waihalla u. Praetoria Verlag KG, Regensburg.) Kunstleder- 

Die Kompliziertheit der rechtlichen Grundlagen unserer sozialen 
Sicherung macht es dem betroffenen Burger immer schwieriger, 
diese gesetziichen Grundlagen und damit auch seine Rechte und 
Pflichten zu kennen. Das Buch von v. Renthe-Fink „Meine soziai® 0 
Rechte“ informiert iiber die Rechtsgrundlagen aller Zweige der so¬ 
zialen Sicherung sowie iiber die Beratungsmdgiichkeiten durch B^ 
horden, Versicherungen und Dritte. Jeder Burger kann sich anhand 
dieses Biichleins konkret und umfassend iiber die AnsprDche unter* 
richten, die er an den Staat und an Versicherungen hat. Dabei wire 
es erneut wegen der Kompliziertheit der Materie unverandert no 1 * 
wendig sein, die Beratung von Sachkundigen in Anspruch W neftW^'f, 
Abet gerade auch hierfur weist dieses Buch die notwendigen Wege- 

F. Beske, K& 
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Lung cancer epidemiology has undoubtedly led to some of the most impor¬ 
tant results in cancer research. Among many other findings the clear dose- 
response relationship between tobacco consumption and lung cancer risk 
offers interesting areas not only for further research but also for intervention 
techniques. Acknowledging the fact that lung cancer treatment has already 
established its possibilities and no dramatic progress is to be expected, we 
have to focus our interest on prevention and early detection of this man 
made cancer. 

The modem lung cancer epidemiology provides not only ideas on how to 
improve lung cancer control but also first answers to important questions in 
this field. Some examples are as follows: (a) Prevention of lung cancer is 
possible in the order of 85% of all cases, complete abstinence from tobacco 
consumption in a given population being the theoretical background, 
(b) Ever increasing evidence shows that lung cancer risk could also be lower¬ 
ed by either changing individual smoking habits and/or by modification of 
the tobacco product, especially the cigarette. While these possibilities cannot 
be compared with the benefits of non-smoking, they have to be taken into 
consideration too because millions of people still smoke and millions of 
youngsters will start in the future, (c) The epidemiology of lung cancer in 
the decades to come will definitely show whether the concept of reducing 
the cancer risk among smokers is working in terms of noticeable changes in 
morbidity, (d) Screening for lung cancer — if it is to be of any benefit - has 
to be designed according to the epidemiological findings. High-risk groups 
are to be screened, such groups being defined according to the smoking 
histories of the individuals involv'"' 4 

Our contribution will hopefully be of some help in both areas: prevention 
and early detection; it is an analysis of lung cancer risk in relation to the life 
long tar exposure in cigarette smokers. Our considerations are also based on 
the numerous retrospective and prospective epidemiological studies already 
available including our own work. In a nationwide retrospective study, lung 
cancer patients and appropriate controls were interviewed about all relevant 
life style factors (6, 7). This work led us to the development of a formula for 
quantifying tar exposure (10) which will be demonstrated further on. 

In the course of the epidemiological investigations on lung cancer in 
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Austria, we detected two important circumstances: (a) The average smoking 
history of the smokers and smoking lung cancer patients is not homogenous 
as far as. daily consumption and favourite brands are concerned. The con¬ 
siderable changes in smoking habits among the relevant age groups should be 
observed and taken into account. Due to economic reasons and other 
factors,, e.g. availability of cigarettes during and after the WWII, daily con¬ 
sumptions are not relatively stable variables for epidemiologists, (b) The 
cigarette market underwent important changes during the last decades; 
especially, the tar content of cigarettes decreased considerably. This has 
to be considered as well, along with the switching of brands with different 
tar contents during the life-long smoking career of a tobacco consumer. 

These considerations are derived mainly from the local Austrian situation 
which is undoubtedly different from the tobacco market and the smoking 
habits in e.g. the U.S.A. where many studies have been conducted in the 
past. 


CALCULATION OF TAR EXPOSURE 

The current and previous cigarette brands were grouped into three categories 
according to their tar yields (Group I: below 15 mg, Group II: 15-24 mg, 
Group III: more than 25 mg). The tar yields used are those determined and 
published by the Austrian Tobacco Monopoly (1). The problem of the 
relatively high tar yield figures obtained by the measurement procedure used 
in Austria is solved by implementing factors for each group (Group. I = 1, 
Group II = 2, Group III = 3). The formula itself uses information about all 
brands.ever smoked, their specific tar yield, the duration of, and all varia¬ 
tions in daily consumption (10). 



where a x , a y , a z = cigarette consumption per day in Groups I-1II; b x , b y , b z 
= years of cigarette consumption in Groups I-III; and k x , k y , k z = group 
factor. 

Thus, for example, a smoker who smoked 30 high-tar cigarettes/day 
(Group III) for 20 years, 2 packs/day of another brand of Group III for 14 
years. 2 packs/day of a medium-tar cigarette (Croup II) for 0 ycais, and 1 
pack/day of a low-tar cigarette (Group I) for 1 year has a tar exposure of 
4220. The calculation is: 30 (cigarettes) x 3 (group factor) x 20 (years) = 
1800 + 1680 (40 x 3 x 14) + 720 (40 x 2 x 9) + 20 (20 x 1 x 1). 

This formula is a first step and, of course, only additional information and 
is not meant to replace the usual analysis by the known variables. It is also 
incomplete and could be supplemented by information about inhalation, 
butt length and other characteristics of tobacco apart from tar yields. 

In contrast to many remaining problems with this formula, some unsolve- 
able questions and the possible and given disadvantages of any simplification 
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of a very complex situation, some favorable aspects of a simple quantifica¬ 
tion of tar exposure should be mentioned: (a) rather complex and changing 
smoking habits may be described more easily than by other means; (b) the 
changing market structure and the changing tar contents of cigarettes can be 
implemented into statistical analysis; (c) high-risk groups may be identified 
more easily and accurately, and thus the resources can be better aimed at 
those groups which are extremely exposed smokers; (d) for health education 
purposes a simple formula might be quite impressive for tobacco consumers 
and would add motivational elements to the precessation process; (e) last but 
not least, the formula might be helpful in trying to define a threshold for 
lung cancer risk in smokers. The discussion about this topic is now in pro¬ 
gress and remains one of the most important scientific problems in the area 
of applied cancer research. 


TAR EXPOSURE: RESULTS AND EXAMPLES OF APPLICATION 

The following should demonstrate how quantitative information about the 
tar exposure to smokers could be used to: compare lung cancer patients and 
controls; show differences between male and female patients and controls; 
calculate relative risks of smokers compared to non-smokers; contribute to 
the question of possible thresholds of lung cancer risk; check how actual 
smoking habits are related to these thresholds; identify high-risk groups for 
screening. 

Lung cancer patients and controls 

The average tar exposure in male tumor patients is significantly higher than 
the tar exposure in controls. Using the smoking histories of 414 patients and 
828 controls in all age groups (395 or 95% of the cases being smokers or ex¬ 
smokers compared to 620 or 75% of the controls) the following average tar 
exposures were calculated: 2596 for smoking cancer patients, 2026 for 
smoking controls (significant at P < 1%). There is also a significant dif¬ 
ference between Kreyberg I tumors (TE 2616), squamous cell carcinoma 
cases (TE 2628) and controls, but not between Kreyberg II tumors (TE 
2421) and controls. 

In the age g rol, p ,: 51-60 and 41-50 resoectivelv. we found the same distri¬ 
bution pattern of tar exposure, although the absolute figures are somewhat 
different due to the relatively shorter smoking careers especially in the 
youngest age group. 


Female patients and controls 


The average tar exposure in a female tumor patient is significantly higher 
than the average tar exposure in female controls; but it is significantly lower 
than the average tar exposure in a male patient. 

Using the smoking histories of 200 patients and 400 controls (117 or 59% 
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of the cases being smokers or ex-smokers compared to 86 or 22% of the con¬ 
trols) the following average tar exposures were calculated: 1824 for smoking 
cancer patients, 1200 for smoking controls (significant at P < 1%). There is 
also a significant difference between Kreyberg I tumors (TE 1874), 
squamous cell carcinoma cases (TE 1662) and controls, but not between 
Kreyberg II tumors (TE 1579) and controls. 

In Austria lung cancer in females is less frequent than in males because the 
percentage of tobacco consumers is lower in females than in males, and 
moreover, the average tar exposure in the female smoker is lower than that 
in the male smoker. Both factors contribute to the fact that less females 
compared to males are at high-risk for lung cancer. 

The years to come will show a continuous rise in lung cancer morbidity 
among females since the smoking habit is still spreading (in contrast to 
males) and the average daily consumption is increasing (11). 

Relative lung cancer risk for smokers 

Tar exposure is of course related to lung cancer risk in a dose-response 
relationship - Table 1 gives the figures for males and females (9, 10, 12). 
Most interesting is the fact that tar exposure and risk for Kreyberg II tumors 
are also linked in females. 

Question of thresholds 

It has already been stated clearly that non-smoking is the optimal strategy to 
prevent lung cancer. Discussing thresholds of lung cancer risk should never 
lead to the conclusion that continuation of smoking is a good advise to 
tobacco consumers under certain circumstances. But reality presents the 
picture of the smoking epidemic and therefore we have to discuss what we 
can achieve for those who cannot or do not want to stop smoking. 

We strongly believe in a comprehensive and complex system of interven¬ 
tion to control lung cancer which, among other strategies, also includes pro¬ 
duct modification of cigarettes (3, 8). Lowering tar yields is one of the most 
important goals in this respect. 

Checking our results in order to contribute to the question of thresholds 
of lung cancer risk, one identifies tar exposures in the range of 500-1000 
which might be of help in discussing the point further. This tar exposure 
range has to be compared with the actual situation of smoking habits in 
order to find out whether it is a realistic and feasible goal. 

If the average Austrian smoker smokes the leading brand for 30 years 
with a daily consumption of 30 cigarettes he gains a tar exposure of 1800. 
This is still quite a high exposure. A young smoker who starts with a low tar 
cigarette and smokes only one pack per day and stops after 20 years gets a 
tar exposure of 400 which is in the range of a possible threshold for lung 
cancer risk. This assumption of a smoker’s career is quite realistic because 
low tar brands are relatively popular among young smokers. But there are 
still the hard-core smokers, especially among the less educated males, who 
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Table 1 Lung cancer risk at d tar exposure (9,10,12) 


Tumor types 




Tar exposures 




<500 

501-1000 

1001-2000 

2001-3000 

3001-4000 

4001-5000 

>5001 

Males: All age groups 








All cancer types 

1.6 

2.4+ 

4.2+ 

5.8+ 

6.1+ 

7.4+ 

6.1+ 

Kreyberg I 

2.0 

2,6 + 

5.3+ 

7.2+ 

7.7+ 

9.5+ 

7.8+ 

Kreyberg II 

“ 

1.8 

1.8 

3.5 +1 ' >3001:3.9 



Age 41-50 yr 








Kreyberg I 

0.6 

2.4 

6.3 + 

9.1+ 

4.6 ++ 

4.6 ++ 

6.1++ 

Kreyberg II 


> 1001: 2.1 


S 



Age 51-60 yr 








All cancer types 

0.8 

2.1 

6.5+ 

. 9.0+ 

8.7+ 

6.6+ 

8.4+ 

Kreyberg I 

1.0 

4.1++ 

15.7+ 

21.5+ 

20.8 + 

17.1 + 

21.5+ 

Kreyberg 11 

0.6 

1.0 

1.2 

3.3 

3.0 

_ 

— 

Females: All age groups 





>3001 



All cancer types 

1.1 

2.1 + 

3.5+ 

3.3+ 

3.2 + 



Kreyberg I 

1.5 

4.2+ 

4.8 + 

4.9+ 

6.8 + 



Kreyberg II 

— 

1.1 

3.1 + 

— 

2.3 ++ 




+P< 1%; ++ P < 5%, 


IO£O£9£902 
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prefer non-filter, high tar cigarettes and who have been smoking at least a 
pack per day for an average of 35 years. Such smoking history gives a tar 
exposure of over 2000 and makes the individuals concerned candidates for 
lung cancer. 

Identification of high-risk groups for screening 

Early detection of lung cancer is related to the chance of cure, and the 
organization of screening programs is now a topic of intensive scientific and 
public discussion. Recently, the American Cancer Society released rather 
pessimistic statements about, the value of screening for lung cancer. 

Based on the epidemiological situation in Austria and first experiences of 
the Mayo-Lung-Project (2), we calculated that in a high-risk group of 
smokers (more than 20 cigarettes a day for more than 20 years) 1.4% lung 
cancer cases could be detected by an intensive screening program including 
X-ray and cytology. Undoubtedly, the application of our formula for tar 
exposure could lead us to a more precise definition of people at extreme 
risk. These should be screened first, also because of the excess morbidity 
caused by other tobacco related diseases. 

It is not lung cancer alone which supports the need for special health 
check-ups for heavy smokers. Therefore, we developed PROGRAM 20 x 20 
(20 cigarettes daily for 20 years) which focuses on several tobacco related 
diseases including lung cancer and also offers a smoking withdrawal treat¬ 
ment to the client (4, 5). 


SUMMARY 

A formula to quantify the tar exposure in smokers is described; it is based on 
information about the life-long smoking habits of the individual and offers 
some aspects to the prevention and early detection of lung cancer: rather 
complex and changing smoking habits may be described more easily than by 
other means; the changing market structure and the changing tar content of 
cigarettes can be implemented into statistical analysis; high-risk groups may 
be identified more easily and accurately, and thus the resources can be 
better aimed at those groups which are extremely exposed smokers; for 
health education purposes a simple formula might be quite impressive for 
tobacco consumers ana wouia add motivational elements to the precessation 
process; last but not least, the formula might be helpful in trying to define a 
threshold for lung cancer risk in smokers. The average tar exposure in male 
tumor patients is significantly higher than that in controls. There is a signi¬ 
ficant difference between Kreyberg I tumors, squamous cell carcinoma cases 
and controls but not between Kreyberg II tumors and controls. 

The average tar exposure of a female tumor patient is significantly higher 
than the average tar exposure of female controls; but it is significantly lower 
than the average tar exposure of a male patient. Tar exposure is of course 
related to lung cancer risk in a dose-response relationship. 
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To contribute to the question of thresholds of lung cancer risk, one identi¬ 
fies tar exposure which might be of help in discussing this matter further. 

The application of the formula for tar exposure could lead to a more 
precise definition of people at extreme risk. These should be screened first, 
also because of the excess morbidity caused by other tobacco related 
diseases. 
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SHORT REPORT 

Lung Cancer Risk in Women in Relation to Tar 
Yields of Cigarettes 1 

Christian Vutuc and Michael Kunze 

Institute of Hygiene. Department of Social Medicine , Kinderspitalgasse 15. 

A-1095, Vienna, Austria 

Of 297 female lung cancer patients studied, 188 or 63% were cigarette smokers, signifi¬ 
cantly {P < 1%) more than in the control group (119 =» 21% of 580). In relation to women 
who had never smoked, the adjusted (for age, total years smoked, and average number of 
cigarettes smoked per day) lung cancer risk for smokers who had exclusively smoked ciga¬ 
rettes belonging to group t (<15 mg tar/cig.) was R = l.S. for group U-type cigarettes 
(15-24 mg tar/cig.) R = 2.7 (P < 19b), and for group III (>24 mg tar/cig.) R = 6.3. The risks 
for smokers who had smoked primarily cigarettes belonging to groups I, II, and III were R = 

2.6. R - 4.4 [P < 1%). and R * 8.9 ( P < 1%), respectively. 

INTRODUCTION 

The market shares of filter cigarettes increased from 8.8% in I960 to 92.5% in 

• Corresponding to this trend, the smokes values (measurement following ISO 
of the average Austrian cigarette decreased for tar by 54.5% from 33.67 
mg/cig. to 15.3 mg/cig., and for nicotine by 63% from 1.95 mg/cig. to 0.72 mg/cig. 
(5). There is also evidence from U.S. studies that the tumorigenic potential of 
cigarette tar has decreased (12, 13); this might also apply for Austrian cigarettes, 
which are blended products similar to U.S. brands (5). From the viewpoint of 
preventive medicine, it is of major interest to determine how reductions of tar 
yield influence the lung cancer risk to the smoker. This article deals with the lung 
cancer risk of female smokers in relation to the tar yields of cigarettes smoked. 

MATERIALS AND METHODS 

In a case-control study described in detail elsewhere (7, 8, II), 297 female 
patients with histopathologically confirmed lung cancer were interviewed at time 
of diagnosis using a standardized questionnaire (1, 8). The study was undertaken 
m a nationwide basis in 15 lung cancer centers in Austria from the end of 1976 
hrough 1980. The control group consisted of 580 women, 50% drawn from inpa- 
ients at the hospital where the lung cancer patient was diagnosed, and 50% from 
he neighborhoods where the lung cancer patients lived. Controls were selected 
'used on the absence of a tnbncro-rHntpd nr.d according to the uf die 

>atient (±5 years). Tobacco-related disease was defined as a cancer of the lung, 
arynx, mouth, esophagus, bladder, pancreas, liver, or kidney: myocardial infarc- 


1 This research was supported by the National Cancer Institute, Grant ECf-SHP-120. 
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tion; stroke; peripheral vascular disease, abdominal disease, or abdominal aortic 
aneurysm; chronic bronchitis or chronic obstructive pulmonary disease; or gas¬ 
tric ulcer. In addition, patients with cirrhosis of the liver were excluded from the 
control group. 

Of the 297 patients and 580 controls, 32 cases and 69 controls belonged to the 
age group up to 50 years, 58 cases and 128 controls belonged to the age group 
51—60 years, 103 cases and 227 controls belonged to the age group 61-70 years, 
and 104 cases and 156 controls belonged to the age group above 70 years. The 
smoking histories of cases and controls (smokers and ex-smokers who only 
smoked cigarettes) included: all cigarette brands ever smoked and for each brand 
the duration of consumption and the number of cigarettes smoked daily. The 
cigarette brands reported by the respondents were allocated to one of three groups 
(6) according to their tar yields (2) (group I: < 15 mg of tar/cig.; group IT: 15-24 
mg/cig.; group III: >24 mg/cig.). Adjusted (age, duration, quantity) relative risks 
(9) were estimated in relation to women who had never smoked, smokers who 
only had smoked cigarettes belonging to group I, or group II, or group III, re¬ 
spectively, and smokers who had smoked cigarettes belonging to group I, or group 
II, or group III as the most dominating brands (at least 2/3 of the total duration of 
the smoking habit). Age categories used in the adjustment were: up to 50, 51-60, 
61-70, and above 70 years. The respective categories for total duration of smoking 
habit: below 10, 10-19, 20-29, 30-39,40 and more years and for average number 
of cigarettes smoked per day: up to 10, 11-20, more than 20 cig./day. The 95% 
confidence limits were calculated by the method of Miettinen (10). 

RESULTS 

One hundred and eighty-eight or 63% of the 297 female lung cancer patients 
were cigarette smokers (ex-smokers included); in the control group 21% (119 out 
of 580) were smokers. Patients significantly more often smoked cigarettes than 
controls (* 2 156.14; P < 1%). Table 1 shows the lung cancer risk adjusted for age. 
total duration of smoking habit, and average number of cigarettes smoked per day 
for women who had smoked exclusively or as dominating brands cigarettes be¬ 
longing to group 1, or group II, or group III in relation to women who had never 
smoked. A dose-response relationship can be demonstrated. There is a signifi¬ 
cant increase of lung cancer risk with the increase of tar yields of cigarettes 
consumed exclusively or as dominating brands. 

DISCUSSION 

Our results confirm previous studies (3, 4, 14) demonstrating a dose-response 
relationship between lung cancer risk and tar yields in female cigarette smokers. 
The interpretation of the results referring to group I cigarettes should be made 
carefully because of small sample sizes. It should also be noted that group I 
cigarettes became available in Austria only in the mid 1960's (5). Further epidemi¬ 
ological studies should therefore concentrate on cancer risk in smokers of low tar 
cigarettes. 

These results may be translated into possible health policy goals as follows: ft 
seems feasible to influence lung cancer risk by reducing tar yields and aiming tor 
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TABLE I 

Female Cigarette Smokers, Lung Cancer Risk Adjusted for Age, Years of Smoking Habit, and Average Number ok 

Cigareti'es Smoked rest Day 



Never smoked 


Exclusively cigarelies smoked belonging to: 


Group l (<I5 mg lar/cig.) 

Group H (15- 

-24 mg tarfeig) 

Group III (> 24 mg tar/rig.) 

Cases 

Controls 

Cases 

Controls 

Cases 

Controls 

Cases 

Controls 


109 

461 

1 

3 

19 

29 

23 

15 

/* 


1.0 


1.5 

2.7 

6.3 

95% confidence interval 




0.1-14.2 

1-5 

-4.7 

3.5 

-11.3 

\ l 




0.08 

10.30* 

35.07* 





Cigarc 

lies as dominating brands smoked belonging to: 



Never smoked 


Group l 

Group II 

Group III 


Cases 

Controls 

Cases 

Controls 

Cases 

Controls 

Cases 

Controls 


109 

461 

4 

6 

50 

49 

134 

64 

J< 

1.0 


2.6 

4.4 

8.9 

9:-% confidence interval 




U.8-8.3 

2.9 

-6.5 

6.7 

-11.7 

X 1 




1.38 

50.15* 

227.16* 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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greater market shares for low tar cigarettes. One should, however, see this devel¬ 
opment under the concept of a shrinking cigarette market. Although not smoking 
is the only really safe way to avoid lung cancer, reality tells us that people will 
continue to smoke for decades. Therefore, a first step would be removing high tar 
cigarettes (groups II and III of our classification) from the market. As already 
mentioned, further epidemiological studies on smokers of low tar cigarettes will be 
needed to define the upper limits of tar yields of cigarettes belonging to group I. 
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Bronchuskarzinom und Zigarettcnkoiisi m bei Fratteu 
(Ergebiiisse einer Fall-Kontroll-Studie) 

Lung Cancer and Cigarette Smoking in Wumen 
(Results of a Case Control Study) 

CHRISTIAN VUTUC 


Abstract 


0*20898902 



Smoking habits of 297 female lung cancer patients (Krcybcrg 1: 202, Kreyhcrg II: 95) 
and 580 controls were analysed. In addition tar expomrcs (TE) were calculated. Calcula¬ 
tion of TE includes amount of consumption, duration and the tar yields of all cigarette 
brands ever smoked. Thcre.nrc significant more snn kers among patients (63%) and pa¬ 
tients with a K I tumor (80%) compared to (lie con cols (21 %); K II: 29%. All patients 
and patients with a K I tumor had a significant fom.ct smoking career (39.3 years; 39.6 
years) and a higher tar exposure (TE == 1767; TE, =* 1810) compared to the controls 
(31.9 years, TE = 1146). K II: 37.4 years, TE = 15 >8. Lung cancer risks (ad;, for TE) 
and population attributable risks (PAR) were: all 'gc groups R = 7.3*, PAR = .54%; 
< 40years R = 1.1, PAR = 3% ; 41-50years R = 4.2:, PAR = 42% ; 51-60 years R => 7.6", 
PAR = 62%; 61-70 years R = 7.8*, PAR = 54%; > 71 years R = 8.0*, PAR = 5.5%. 
Lung cancer risks (ad;, for age) in relation to tar exposure and attributable risks (AR) 
were: TE < 500: all cases R = 1.5, AR = 34% (K1 R = 2.9, K H R = 0.8); TE 501-1000: 
all cases R = 4.2*. AR = 76% (K I R = 9.9*. K If R * 1.1); TE 1001-2000: all cases R = 
12.1*, AR = 92% (KI R = 27.2*, KIIR = 2.6**); " 'E 2001-3000; all cases R = 11.1*, 
AR = 91% (K 1 R = 25.2*, KII R = 2.0) ; TE > 3001: all cases R = 13.0*, AR = 92% 
(K I R = 29.3*, K II R =3.3). There is a significant increase of risk of cigarette smokers 
beyond a TE of 501, which could be identified as a sore of critical exposure. There is a 
pronounced dose response relationship between ciga r ette smoking in relation to T£ and 
lung cancer risk as concerning K I tumors but not K II tumors. Lung cancer risks in rela¬ 
tion to age began smoking: < 19 years R = 7.8*; 19 years and above R = 6.5*. 

*P<1%, ** P < 5%. 


Zusammenfassung 

Es wurden die Rauchgewohnheiten von 297 wcibli- hen Broncliuskatzinom-Patiernmnen 
(Kreybcrgl: 202, KreybcrgH: 9.5) und 580 Kontroll| crsonen analysiert und das Lungen- 
krebsrisiko bcrcchnct (Nicmals-Rauchetinncn R = 1,0). Sigutfikattt rncltr Paticntitntcn 
(63%) und Patientbinen miteincin K I Tumor (80%) varen Zigarettcnraucber, haben signi- 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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fikant liingcr geraitcht (39,3 Jahre; 39,6 Jalire) und weisen cincn signifikant hoheren durch- 
sch it in lichen Tccr-Expositionswcrt (TEW — 1767; TEW — 1810) auf als Kcintrotlpcrsoncn 
(21%, 31,9 Jahre, TEW = 1146). K11: 28%. 37,4 jahre, TEW = 1508. Das Lungenkrebs- 
risika (adj. nach TEW) und das ^population attributable risk' 1 (PAR) betragen: Alle 
Altcrsgruppen R = 7,3*, TAR = 54% ; < 40 Jahre R = 1,1, PAR = 3%; 41-50 jahre 
R = 4,2*, PAR = 42% ; 51-60 Jahre R = 7,6*, PAR = 62% ; 61-70 Jahre R = 7,8*, PAR = 
54%; >■ 71 Jahre R = 8,0*, PAR — 55%. Das Risiko (adj. nach Alter) in Relation zwr 
Hohe des TEW sowie das beitrageade Risiko (AR) betragen: TEW < 500: Alle Karzinome 
R = 1,5, AR = 34% (KI R = 2,9, K II R = 0,8); TEW501-1000: Alle Karzinome R = 4,2, 
AR = 76% (KIR = 9,9*, KIIR = 1,1); TEW 1001-2000: Alle Karzinome R = 12,1*, 
AR = 92% (K I R = 27,2*, K U R - 2,6**) 5 TEW 2001-3000: Alle Karzinome R = 11,1*, 
AR <= 91% (K l R = 25,2*, K HR = 2,0); TEW > 3001: Alle Karzinome R = 13,0*, 
AR = 92% (K 1 R = 29,3*, K IIR = 3,3). Frauen, die vor dem 10. Lcbcnsjahr mit dem 
Rauchcn begonnen haben, ■weisen cin Lungenkrebsrisiko von R = 7,8* auf; nach dem 
19. Lcbcnsjahr R ~ 6,5*. 

*P<1%, **r<s%. 


JEinleitung 

Die zunchniendc Verbtcirung des Tabakkonsums bet Frauen (18) findet in det 
Zunahme dcr Bronchuskarzinom-Stcrblichkeit ibren Nicderschlag. Von 1964 bis 
1979 ist die Zalil tier Todcsfjillc absolut tun 45% (von 414 auf 599 TodcsfiiUc) 
sowie rclativ tint 40% (von 10,8/100000 auf .15,1/1.00000) angestiegen. Trotz tlicscr 
zuneluncndcn IHufigkcit sind die Fallzahlcn, vcrglichcn rait den Maiincrn, nodi 
gcring. Jint.sprccbcnd finden sidi in dcr Litcratur wenig cpidciniologisdic Untcr- 
suehungen, die sich mit dcr Frage Bronchuskarzinom und Tabakkonsum bci der 
Frau auseinandersetzen bzw. cs handelt sich um Untersuchungcn tnit rclativ klcinen 
Fallz.ahlen (Obersicht in 19). 

Wir haben bereits zu dieser Fragestellung iiber erste Ergebnisse (15, 16, 17, 19) 
eincr Fall-Kontroll-Studic bericlitct. Nach Abschluft dieser Untersuchung verfiigen 
wir nun Uber Daten von 297 Patientinncn und 580 KontroJIpersonen. 

In der uorliegenden Arbeit werdeti die Rauchgeurohnheiten der Patientinnen und 
Kontrollpersonen analysiert, wobei mittels eirter neuen Methode (17) die Rauch - 
kondensat-Expositionen (Teer-Exposition) der Ztgarettenraucher quantitativ be - 
stimmt wird. 




' Diirchbhtumgsstorungcn, Eniphyscm, chronische Br 
schwiir, Lcberzirrhosc, Schlaganfall. 

Die einzelnen histologischcn Typen des Broncbusk 
Kreyberg 1 und Kreyberg II zusammengefagt. 

Bei den Raucherinnen wurden nebers dem gegenw 
Aspekte beriicksichtigt: 

- Alter bet Beginn der Rauchgewobnheit 

- Gesamtrauchdauer in Jahren 

- Dauer der Abstinent 

- Alle jemals gerauchten Zigarettcnmarken einschlict 
Kottsums. 

Die angcgcbcncn ZignrcUensortcn wurden entsprt 
drei moglichen Markengruppeil zugeordnet (9). Gr> 
bis 24 rog/Zig.; Gruppe III > 24 mg/Zig. 

Aufgrund der Angabcn iiber Mcrtge, Konsumdat 
konsumierten Zigaretten wurde der Tccr-Expositions 
bercchnet (17): 


mchitis. Magcn-Zwblffingerdarmgc- 
trzinoms wurden in den Gruppen (8) 
irtigen Rauchstatus folgendc weiterc 

-lich jeweiliger Mengc und Dauer dcs 

•bend illrem Tccrgchalr (2) eincr von 
■ppeI: < 15 mg/Zig.; Gruppe 11: 35 

cr und Schadstoffgelinlc allcr jemals 
■vert {- TEW) nach folgendcrFormcl 


m 


(a*tb*j)k* 

1 


1 TEW = T (a*! bxj) kx + ^ ( ayI 

itj-1 i,i==l 

ax, a„ a* = Zigarettcnkonsum/Tag, Gruppen I,'ll, U 
b„, by, b» = Zigarettenkonsum-Dancr/Jahre, Grupp*n I, II, HI’ 
i kx, ky, k* = konstaiitcr Faktor fin Gruppen I, II, HI (“■ 1,2,3) 

Von den Umcn wurelctl SirAla (Or die Altcrssroppt I „iinlcr 40 Jalire”, „4i**■ 

51 bis Ml Inhrc”, „6J bis 70 Julirc" mul „iibcr 70 Jniirc 1- suivio fur die > li'y-IkjicKlic 
i winter S00", „50l bis 1000”, ,,100 bis 2000”, ,,2001 bis 3000", „3[KIl mid dnnibci- gebi - 
der. Die Boicchmmg des Risikns (13) crfolgte Jk die dnrelncn Alreresnippcn nach Ad- 
iuslicrung des TEW und fiir einedne TEW-Bereich, nach Adjusncrung dca Alters sowie 
nach Adjustiesung von Ate und TEW £lir Frauen, die vor dem 19. Lcbenr.)ahr b™. da- 
nacb bcgomicn haben Zigaretten an ranclien. Es warden die 95% KonWenzgre.i7.en (14) 
berechnet und die einzetlnen Strata au£ Humegenilit gepreft. Es wurde der Alltel! der 
Krankheitsfiille bei Exponierten einzelner TEW-Stu en, der dtirel. Ziyretlenrauehci, cr- 
klart werden kann (attributable risk), berechnet (3). Tetters wurde fur die einzelttet. Alters- 
klassen det ntastimale Al.tcil der Krankheitsfalle, der dem Rauchen zltzuschreiben tst 
• (population attributable risk), berechnet (12). Die Btrechnu.tg des Lu.tge.lkrebsrts.kos der 
' Ex-Rauchcrinnen ill Relation zur Dauer der Absti tens erfolgre ohne Aditiscierung von 


Patientengut und Methodik 

In einer Fall-Kontroll-Studie wurden in den Jahren 1977 bis Anfang 1980 insgesamt 297 
wcibliche Patienten niic histologisch verifiziertem Lungcnkrebs mittels eines standardisier- 
ten Fragebogcns (1) interviewt. Die Untersuchung wurde uberregional in 15 Zentrcn, die 
sich mit der Diagnose und Therapie des Bronchuskarzinoms befassen, durchgefuhrt. Die 
Interviews wurden zum Zcitpunkt dcr Diagnosccrstellung erhol^cn. Als Kontrollpersonen 
wurden in den Erhebungszcntren bzw. in dcr Wohnumgcbung dcr Paticnlinnen 580 altcrs- 
inaGig cntsprechcndc (d: 2 jahic) Personal interviewt, die zum Zcitpunkt der Bcfrngung 
ru'cht wegen eincr tabnknssoziiertcn Krankhcit (1) in Bchnndlung gestnudeu hal*cn. Aus- 
scliluKdiagnoscn waren: Krebs dcr Muudlibhlc, Spfciscrolire, obcrcii Luftwcgc, Kchlkopf, 
Bauchspeichcidruse, Harnblase und Niere; Herzinfarkt, Ancnrysina der Aorta, artericlle 


XtS0E9S902 



Ergebnisse 

Von den 297 Patiencinnen hatten 202 (68%) einen Tumor dcr Gruppe Kreyberg 1 
und 95 Patientinnen einen Tumor der Gruppe K reyberg II. . 

Der Rauclistatus der Patientinnen und der Kt ntrollpcrsonen zum Zcitpunkt der 
Befragung ist in Tab. 1 wiedergegeben. Es wurdm atisschlic^lich Zigaretten konsu- 

'"signifikant (= sig.) tnehr Rnucherianen als it) tier Kontrollgrnppc finden siclt in 
folgcndcn Paticiitcngrup pen: 

- Alle Patientinncn (X* 156,14; P < 1%) 

- Patientinnen mit eincm Tumor dcr Gruppe Kreyberg 1 (X 225,76; 1 > 1 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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Tabelle 3. Weibliche Zigarettenraucher, Lungenkrebsrisiko (adj. fiir Teer-Expositionswcrte) in Relation zum Alter (Niemals-Raucherinnen 
R = 1,0) und ..population attributable risk" (PAR) 

Table 3. Female smokers, lung cancer risk (adjusted for tar exposure) in relation to age (never smoked R = 1,0) and population attributable risk 
(PAR) 



<40 

R NR 

41-50 

R NR 

51-60 

R NR 

Altersgruppen 

61-70 

R NR 

>71 

R NR 

insgesamt 

R NR 

Patientinnen (n) 

4 4 

14 11 

42 17 


68 41 

60 36 

188 109 

Kontrollen (n) 

8 8 

11 37 

31 98 


41 189 

28 129 

119 461 

R 

1,1 

4,2 

7,6 


7,8 

8,0 

7,3 

95% Vertrauensbereich 

0,2-5,4 

1,8-9,7 

4,7-12,4 

53-11,4 

5,1-12,4 

5,0-9,0 

X 1 

0,09 

9,94* 

64,66* 


109,46* 

82,42* 

160,79* 

X s n_i Homogenitac 

X\ 0,01 

X*. 5,97 

X* 4 9,31 


X% 4,59 

X* 4 2,83 

X a 4 6,14 

PAR 

3% 

42% 

62% 


54% 

55% 

54% 


* P < 1%; R = Raucher, NR =* Niemais-Raucher 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Tabelle 4. Weibliche Zigarettenraucher, Lungenkrebsrisiko (adjustiert nach Alter) in Relation zur Hohe der Teer-Exposition (Niemais-Riuche- 
rinnen R = 1,0), alle Karzinome, Gruppen Kreyberg I und Kreyberg II sowie „actributable risk" (AR) 

Table 4. Female smokers, lung cancer risk (adjusted for age) in relation to tar exposure (never smoked R = 1,0), all cases, groups Kreyberg I 
and Kreyberg II and attributable risk (AR) 
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Fatientinnen, die niemals geraucht haben, v aren zum Zcitpimkt der Diagnose 
durchschnittlich 63,7 Jahre (SF = 1,1) alt; Kreyberg I: 61,9 Jahre (SF = 3,1), Krey¬ 
berg II: 65,5 Jahre (SF = 2,2). Die Niemals-Rat cherinnen unter den Kontrollperso- 
nen waren zum Zeitpunkt der Befragung dutch ichnittlich 63,7 Jahre (SF — 0,9) alt. 

Yon den 188 Patientinnen (Kreyberg I: 161; Kreyberg II: 27), die Zigaretten ge¬ 
raucht haben, waren 62 (33%)' zum Zeitpunkt der Befragung Ex-Rauchcrinncn 
(Kreyberg I: 31% ; Kreyberg II: 44%). 

Von den 119 Kontrollpersonen, die geraucht haben, waren 51 (43%) Ex-Rauche- 
rinnen. 

Die durchschnittliche Dauer der Abstinenz b rtrug fCir allc Patientinnen 5,3 Jahre 
(SF = 0,9); Patientinnen mit einem Tumor der Gruppe Kreyberg I 4,8 Jahre (SF = 
0,9); Patientinnen mit einem Kreyberg II Tun or 7,3 Jahre (SF = 2,3); Kontroll- 
personen 11,9 Jahre (SF =» 1,4). Alle Patientii nen sowie Patientinnen mit einem 
Tumor der Gruppe Kreyberg I, die das Rancher eingestellt haben, waren sig. ktirzer 
abstinent (t = 3,97; P <1% ; t = 4,02; P < ],%) als die Ex-Rauchcrinnen in der 
Kontrollgruppe. 

Yon den 62 Patientinnen (51 Kontrollpersone i), die zu Rauchcn aufgehort haben, 
gaben als Grund an: 3% (7%) Husten, 77% (53 Yo) andere Gcsundheitsgrunde, 20% 
(40%) Grunde, die nicht mit der Gesundheit it Zusainmenhang stehen. 

Das Lungenkrebsrisiko weiblicher Ex-Rauc ier gegeniiber Frauen, die niemals 
geraucht haben (R = 1,0), betragt fiir eine D iuer der Abstinenz von: 1-4 Jahre 
R = 12,8, X s 78,95, P < 1%; 5-9 Jahre R = : ,1, X s 14,24, 1> < 1%; 10-19 Jahre 
R = 1,6; 20-29 Jahre R = 2,1; > 30 Jahre un.l dariiber R = 1,9. 

In Tab. 3 ist das Lungenkrebsrisiko (adjusti.’rt nach TEW) fiir einzclnc Alters- 
gruppen sowie der maximale Anteil der Krankl citsfallc, der in dicscn Altcrsklasscn 
dem Rauchen zuzuschreiben ist (population attributable risk) wiedergegeben. Rait- 
cherinnen haben ab dem 40. Lebensjahr gegeniiber Frauen, die nicht rauchen, cin 
sig. erhohtes Lungenkrebsrisiko (P < 1%). 

In Tab. 4 ist das Lungenkrebsrisiko weiblicher Zigarettenraucherinnen (adjustiert 
nach Alter) in Abhangigkeit zur Hohe der Tcer-Ex position sowie der Anteil der 
Krankheitsfalle bci Exponierten einzelner TEW-Stufen, der durcli Zigaretten rauchcn 
erklart werden kann, dargestellt. 

Raucherinnen weisen eine sig. Zunahme (P < 1%) des Lungcnkrcbsrisikos ab 
einer Teer-Exposition von mehr als 501 auf. Dies trifft fiir die Tumoren der Gruppe 
Kreyberg I zu. Gegeniiber den Tumoren der Gruppe Kreyberg II konnte nur im Be- 
reich 1001 bis 2000 eine sig, Zunahme (P < 5% des Erkrankungsrisikos nachgewie- 
sen werden. 

Frauen, die vor dem 19. Lebensjahr zu rauchen begonnen haben, weisen gegeniiber 
Niemals-Raucherinnen ein Lungenkrebsrisiko adjustiert fiir Alter und TEW) von 
R — 7,8 (95% Vertrauenbereich: 5,2-11,6; X s 9 } ,65,P < 1%) auf. Wurdenach dem 
19. Lebensjahr mit dem Zigarettenkonsum bego men, betragt das Erkrankungsrisiko 
R = 6,5 (95% Vertrauenbereich: 5,0-8,4; X 1 198,31, P < 1%). 


i Diskussion 

Entsprcchcnd der atiologischcn Bcdcutung t cs ZEgarcttcnrauclicns fiir das.Ent- 
stehen von Lutigenkrcbs linden sich unter den J aticiitinncn sig. mchr Raucherinnen 
als in der Kontrollgruppe. Dies trifft vor alieni fur Frauen mit einem Tumor der 
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Gruppe Kreyberg I zu, die in unserein Patientengut mit 68 % den tiberwiegenden 
■ Anted dcr histologischen Typen stellen. Verglichen mit der Kontrollgfuppc weisen 
die Raucher unter den Paticntinnen ein extremes Konsumverhaltcn atff. Dies zeigt 
sich dcutlich an den sig. Unterschieden bei den einzelnen Bewertungsgroficn dcr 
Rauchgewohnheit. Der hohcrc Tecr-Expositionswert (TEW) der Patieiitinncn wird 
neben der langcrcn Konsumgewolmheit vor aiLcm dadurch bestimmt, daK ste sig. 
haufiger sowic taglich mehr schadstoffreiche Zigaretten der Gruppe III (:> 24 mg/ 
Zig.) kansumiert haben als Kontrollpersonen (15, 17). 

Das Einstellen dcr Rauchgewohnheit ffiihrt nach einem kurzzeitigen Ansteigen zu 
ciner deutlichen Abnahme des Erkrankungsrisikos, ohne jedoch jcmals das Risiko 
cincr Niemals-Raucherin zu erreichen. Entsprechend der kurzeren Dauer dcr Ab- 
stinenz geben die Ex-Raucherinnen unter den Patientiimen haufiger Gesundheits- 
griindc (80%) a is Ursache des Einstelletts der Rauchgewohnheit an als jene in der 
Kontrollgruppc (60%). 

Da im TEW die Zahi der taglich gerauchten Zigaretten, die Konsumdauer und dcr 
Schadstoffgchalt aller jcmals konsumierten Zigarettcnsorten mitberucksichtigt sind, 
lafit sich mit dem TEW das Lungcnkrcbsrisiko exakter bestimmen, als mit den bis- 
hcrigen Vcrfahrcn, die ineist nur die Gcsamtzahl dcr konsumierten Zigaretten oder 
die Dauer der Rauchgewohnheit beriicksichtigen und daher weniger ausgepragte 
Ergcbnisse erztclcn (16). Das Lungcnkrcbsrisiko nimmt mit steigendem TEW zu. 
Dies trifft fiir die Kreyberg I Tumorezu; hingegen zeigt das erhohte Risiko gegeniiber 
den Kreyberg II Tumorcn keine ausgepragte Dosis-Wirkungs-Bcziehung. 

Die Zunahmc des Erkrankungsrisikos mit dem Alter stcht mit dcr Risikozunahnic 
bci steigendem TEW in Bczichung. Dcr Anteil dcr Lutigenkrebsfiillc, dcr dcin Ziga- 
rcttcnrfUichen znzuschrcibcn ist (population attributable risk = PAR), crrcicht in 
dcr Altcrsgruppc 51 bis 60 Jahrc mit 62% scincn hochstcn Wert. Trotz cincr liohen 
Zahi von Expoitierten ist das PAR bci den unter 40jahrigen Frauen gering, da die 
Raucherinnen in diesem Ahersbereich wegen dcr noch geringen Schadstoffbelastung 
(niedriger TEW) kcinc ausgepragte Znnalnnc des Erkrankungsrisikos aufweisen. 
Das geringe Absink.cn des PAR bei den iiber 60jahrigen Frauen ist auf die kleine Zahi 
der Raucherinnen in diesem Ahersbereich zuriickzufulircn; kompensierend wirkt 
bier das wegen der hohen Schadstoffbclastung (holier TEW) grotfe Erkrankungs- 
risiko der Raucherinnen. 

Die Berechnung des Risikos ermoglicht es, den „kritisclienBeretch“ dcr Schadstoff- 
beiastung zu bestimmen, ab dem das Lungenkrebsrisiko des Rauchers sig. anstcigt. 
Aufgrund dcr Ergebnisse (unter besondcrer Beriicksichtigung der Kreyberg I Tuino- 
ren, die cine dcutlich ausgepragte Dosis-Wirkungs-Beziehung aufwciscn) ist der „kri- 
tische Bercich“ dcr Schadstoffbelastung in dcr GrbfSenordnurig um TEW — 500 
festzusetzen. Entsprechend steigt der Anteil der Kratikheitsfalle unter den Rauchcm, 
der dutch Zigarcttcnrauchcn crklart werden. kann (attributable risk), ab dem TEW- 
Bercich von iiber 500 drastisch an. Lbcrcinstimmende Ergebntsse fanden wir bei 
mannlichen Rauchern (11, 17). Bestimmungen des „kritischen Bereichs" dcr Schad- 
stoffbelastung bei Zigarettenrauchern send im Zusammenhang mit der Diskussion 
um die sogenannte „less hazardous cigarette" (5) von Bedeutung. Die Produktmodi- 
fikation (Absenkung des Kondensatgehaltes der Zigaretten) solltc auch bei Personen 
mit extremen Rauchverhaltcn (= Hochrisikogruppe fur Lungenkrebs) zu einer 
Senkung des Lungenkrebsrisikos fiihrcn, vorausgesetzt, es erfoigt keine Kompcnsa- 
tion durch Verlangerung der Konsumgewolmheit und/oder Zunahme der Zahi der 
taglich gerauchten Zigaretten. 
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Das Erkrankungsrisiko ernes Rauchers wird vom Alter bei Aufnahme der Kon- 
sumgewohnheit mit bestimmt ( 6 , 7). In unserem Untcrsuchungsgut weisen Frauen, 
die vor dem Erreichen des 19. Lebensjahts mit dem Rauchen begonnen haben, 
gegeniiber Niemals-Raucherinnen ein hoheres Lungerkrebsrisiko (adjustiert fiir Al¬ 
ter und TEW) auf als Frauen, die nach dem 19. Lebcnsjahr begonnen haben. 

Da Frauen immer friiher im jugendlichen Alter mi: dem Rauclien beginnen und 
der tagliche Zigarcttenkonsum ansteigt (18) - von 1972 bis 1979 hat sich der Anteil 
der Frauen, die mehr als 20 Zigaretten taglich rauclien, verdoppelt (4) - inui? in 
Zukunft, trotz Abnahme des durchschnittlichen Schrtdstoffgehaltes der Zigaretten 
(18), mit einem Ansteigen des Erkrankungsrisikos bei weiblichen Rauchcm gcrech- 
net werden. 

Dies wird sich auch in einer Risikozunalime bei den -inter 40jahrigcn Tabakkonsu- 
mentinnen bemerkbar machen, fur die in der vorliegcnden Studic noch kein Anstei¬ 
gen des Risikos festgestellt werden konnte. Aufgnmd dieser Risikozunahmc bei 
wdblichen Tabakkonsumenten und der zunehmenden Vcrbrcitung dcr Rauch- 
gewohnheit bei weiblichen Jugendlichen (18) wird in Ostcrrcich die Inzidcnz des 
Iironchn 5 karzinoms bci Frauen weiter ansteigen. 

Die Prioxitatcn dcr Prevention des tabak-assoziieiten Bronchuskarzinoms (und 
aller tabakassoziierten Erkrankungen) liegen in der Lrhaltuog der Tabakabscinenz 
von Nieinals-Rauchern und in der Entwohnung von Rauchern. Die vorliegende 
Untersuchung zeigt die Notwcndigkeit auf, Frauen (vor allcm Jugcndlichc) verstarkt 
in entsprechenden InterventionsmaSnahincn (10) als cigenc Ziclgruppc zu bcriick- 
sichtigen, um cincr drastischcn Auswcitung tier Lungcnkrcbs-Epklcniic (bzw. tiibak- 
assoziierter Erkrankungen) bci Frauen vorzubeugen. 
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With 10 Figures 


Abstract 

The biological effects of in vitro exposure of fetal hamster tracheal cxplants to three 
dose levels of benzo(a)pyrene (BaP: 25, 50,100 jug/nil medium) in 0.5% dimethylsulphoxjde 
(DMSO) were studied by light and scanning electron microscopy. A dose-related difference 
was seen in the quality oi the observed pathological alterations in the specimens examined 
after 28 days of culture. Whilst in the explants treated with 50 or 100/<g/ml BaP the 
respiratory epithelium revealed necrotic areas and extended metaplastic alterations, ex- 
plants exposed to 25 //g/ml BaP showed normal differentiation in some areas of the respira¬ 
tory epithelium. In explants treated with the highest dose (100/<g/in! BaP), hyperplastic 
foci were seen in the epithelium and tended to proliferate towards the tracheal lumen. 
These observations show similarity with early neoplastic alterations. 


Zusammenfassung 

Diebiofogische Wirksamkeit von 3Benzo(a)pyrendosierungen (BaP: 25,50und tOD/rg/ml 
Medium) gelost in 0,5% Dimethylsulfoxid (DMSO) wurde nach in vitro Exposition an 


1 Inventory and Biological Impact of Polycyclic Carcinogens in the Environment, Part 19. 
1 The present studies were carried out in accordance with the environmental plan of the 
Federal Environment Office hy the order of the Federal Ministry of the Interior. Wc are 
grateful to C.Scbocb, D.Kracke, H.Veesel and B.Alsen for excellent technical assistance 
and to S.Hamilton for help with the manuscript. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 



AUERBACH, 0. 


“CIGARETTE SMOKING AND LUNG 
CANCER (AN OVERVIEW)” 


BOOK 48; TAB 9 HERE 

REMOVE WHEN 
ARTICLE HAS ARRIVED 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630316 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 



o 


2063630318 


Source: https://www.industrydocuments.ucsf.edu/docs/zibjOOOO 




Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 



































CHAPTER 14 


Lung Cancer 
in Japan: 

Effects of Nutrition 
and Passive 
Smoking 


TAKESHI.HIRAYAMA 


Epidemiology Division, National Cancer Center, Research Institute, 
Tsukiji 5-chome, Chuo-ku, Tokyo 104, Japan 


ABSTRACT 


Lung cancer is on a sharp increase in both men and women in Japan. Nonsmoking wives 
with smoking husbands were found to carry an elevated risk of lung cancer and ischemic 
heart disease by a large-scale cohort study, 1966-1981, for 265,118 adults in 29 Health Center 
Districts in Japan, the risk steadily going up with the increase in number of cigarettes smoked 
by the husband. In major cancers other than lung, no such risk elevation was observed. A 
nonsmoking husband with a smoking wife also showed an elevated risk of lung cancer, The 
risk-reducing effect of daily intake of green-yellow vegetables on lung cancer was observed 
for passive smoking just as for active smoking. Those women eating green-yellow vegetables 
daily showed a significantly lower risk of lung cancer from the passive influence of their 
husbands’ smoking. Such risk reduction was not observed for ischemic heart disease. The 
observed results suggest that the influence of husband’s smoking on nonsmoking wives in 
raising the risk of lung cancer is as a cancer promoter rather than a cancer initiator. This pro¬ 
moter hypothesis may explain why such continuous but low-dose exposure of passive smok¬ 
ing, which starts after adult age is reached, significantly elevates lung cancer risk in non- 
, smoking wives. 

Key Words: japan, cohort study, passive smoking, lung cancer, ischemic heart disease, 
green-yellow vegetables, ^-carotene, promoter, promoter-inhibitor 
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Introduction 

The mortality from lung cancer has been increasing rapidly in Japan (Figure 1). 
The number of deaths among males was 520 in 1947 and 17,555 in 1982, the cor¬ 
responding number for females was 248 and 6661. 

There exists little sign of a slowing down of the rate of increase, and the number 
of deaths from lung cancer are expected to exceed the number of deaths from 
stomach cancer in the near future. In parallel to this trend the number of cigarettes 
sold in Japan also has been on a sharp rise (Figure 1). The random sample survey 
conducted by the Tobacco Monopoly Corporation in 1982 revealed that currently 
70.1% of adult males and 15.4% of adult females smoke in Japan. 

The purpose of this chapter is to study the causative factors of lung cancer in 
Japan with special reference to the effect of passive smoking relative to the effect of 
active smoking. The possible influence of nutridon, /3-carotene-rich green-yellow 
vegetables in particular, on the risk enhancing effect of active and passive smoking 
also is studied. 

Methods 

The materials of our ongoing large-scale cohort study for 265,118 adults aged 40 
years and above in Japan were analyzed in detail to discover factors altering the 



Figure 1. Trends in cigarette consumption and lung cancer deaths in Japan (1950-1981). 
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risk of lung cancer in both men and women. For statistical analysis, programs in¬ 
cluded in the book Epidemiologic Analysis with a Programmable Calculator (U.S. Depart¬ 
ment of Healthy Education and Welfare, 1979) mainly were used. 

Results 

Active Smoking and Lung Cancer Risk 

Cigarette smoking was identified by far the most important cause oflung cancer 
in Japan, both by case-control studies conducted by the author and other research¬ 
ers and by a large-scale cohort study (1-6) being conducted by the author for 
265,118 adults (122,261 men and 142,857 women) aged 40 and above (95% of. 
census population) in 29 Health Center Districts in Japan. These subjects were 
surveyed in October-December 1965 and followed up from January 1966 until 
December 1981. A clear-cut dose-response relationship was observed between the 
number of cigarettes ever smoked and the age-standardized mortality rate of lung 
cancer. The mortality rate of lung cancer also was found to be higher the earlier 
smoking was begun when age and total number of cigarettes eyer smoked were 
standardized (Figure 2). The lung cancer-standardized mortality rate was observed 


■ 
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Figure 2. Lung Cancer, (a) Attained age- and amount of smoking-standardized mortality 
rate by age at start of smoking, (b) Attained age- and age at start of smoking-standardized 
mortality rate by total amount of cigarettes ever smoked. (Prospective study, 1966-1978 
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to be 18.3% lower in smokers who do not inhale compared to regular deep in¬ 
halers, and 48.9% lower in smokers of flltertip cigarettes compared to smokers of 
nonfiltertip cigarettes, according to our cohort study. The risk of lung cancer in 
daily smokers also was noted to approach gradually that of nonsmokers with the 
lapse of years after smoking cessation, risk difference diminishing by 41.6% in 5 
years after stopping the habit. This strongly suggests the major part of the influence 
of smoking during adulthood is the promoter action of substances included in 
mainstream smoke. 

Effect of Nutrition on Active Smokers 

Daily intake of green-yellow vegetables, rich in ^-carotene, was found signifi¬ 
cantly to lower the risk oflung cancer (7, 8), particularly when the total amount of 
cigarettes ever smoked was less than 300,000 (6) (Figure 3). No other dietary habit 
showed such risk reduction. Risk reduction after smoking cessation appeared to be 
more pronounced in case of daily consumers of green-yellow vegetables. Taking 
similar evidence in laboratory studies into consideration, a promoter-inhibitor in¬ 
teraction model was conceptualized. 
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Figure 3. Standardized mortality race for lung cancer by total number of cigarettes ever 
smoked and by frequency of green-yellow vegetable intake; males. (Prospective study, 
1966-1978.) 
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Passive Smoking and Lang Cancer 

In the present cohort study (1966-1981), 427 deaths from lung cancer in women 
were recorded during 16 years of followup (1966-1981). Of these women, 269 were 
married, and 200 of these also were nonsmokers. These cases occurred among 
91,540 nonsmoking married women whose husbands’ smoking habits were 
studied. The risk of lung cancer was carefully measured, taking into consideration 
possible confounding variables. There was a statistically significant increased risk 
in relation to the extent of the husband’s smoking (Figure 4), which confirmed the 
validity of previous reports (9, 10). The association was significant when observed 
by age of husbands (Table 1, Figures 1 and 5) and also by age of wives (Table 2). 
The further detailed analysis on materials cross-tabulated by age and occupation of 
the husband also confirmed the association (Table 3). The husband’s drinking 
habits were noted to have no effect in raising the risk of lung cancer in nonsmoking 
wives (Table 4). 

Similar significant risk elevation of lung cancer with the increase in the extent of 
husband’s smoking also was observed with ischemic heart disease when observed 
by husband's age and occupation (Tables 5 and 6). The significant risk elevation of 
cancer of the nasal sinus also was observed in nonsmoking wives with husband’s 
smoking, The risk elevation of emphysema and chronic bronchitis with spouse’s 
smoking also was noted with borderline significance. However there was no 
tendency of risk elevation at all in major cancers other than lung (total of cancers of 
stomach, cervix, and breast), the standardized mortality rate in nonsmoking wives 
being almost exactly the same regardless of the husband’s smoking habit (Table 7, 
Figure 6). 



A DAY 

husband's shoring habit 


LUNG CANCER: 200 
POPULATION : 91540 


Figure 4. Age-standardized mortality rate ratio for lung cancer in nonsmoking wives by 
smoking habits of their husbands. (Prospective study, 1966-1981. Japan.) 
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Table 1. Mortality rate for lung cancer in women by age group and by smoking habit of 
husband (patient herself a nonsmoker): prospective study, 1966-1981, Japan* 


Husband's smoking habit 


Number of cigarettes a day 


Husband's 

Nonsmoker 

Ex-smoker 

1-14/d 

15-19/d 

20+/d 

Total 

age group 

No. 

Pop. 

No. Pop. 

No. 

Pop. 

No. Pop. 

No. Pop. 

No. Pop. 

40-49 ■ 

4 

6,229 

1 1,255 

8 

8,621 

6 5,158 

16 10,764 

35 32,027“ 

50-59 

10 

7,791 

3 1,922 

20 

9,668 

8 4,052 

24 9,820 

65 33,253 

60-69 

18 

7,120 

11 2,687 

28 

7,243 

9 2,513 

23 4,651 

89 24,214 

70-79 

5 

755 

2 348 

2 

612 

1 105 

1 226 

11 2,046 

Total 

37 

21,895 

17 6,212 

58 26,144 

24 11,828 

64 25,461 

200 91,540 

a The weighted point 
estimate of rate 
ratio and test- 
based 90% 
confidence limits 

1.00 

2.18 

1.36 

0.85 

1.42 

2.01 

1.01 

2.38 

1.38 

0.98 

2.02 

2.71 

1.91 

1,34 

Mantel extension 
X’ 2.915 

Mantel-Haensze! X* 
one-tail p value 

- 

1.0855 

0.1389 


1.45 

1.04 

1.8290 

0.0337 

one-tail 

p value 0.00178 

3.0295 

0.0012 


Table 2. Mortality rate for lung cancer in nonsmoking wives by smoking habit of hus¬ 
bands and by age group of wife: prospective study; 1966-1981, Japan 1 


Husband’s smoking habit 


Number of cigarettes a day 


Wife’s 
age group 

Nonsmoker 

Ex-smoker 

1-19/d 

20+/d 

Total 

No. 

Pop. 

No. Pop. 

No. Pop. 

No. Pop. 

40-49 

4 

7.918 

21 17,492 

21 12,615 

46 38,025 

50-59 

14 

7,635 

46 15,640 

31 8,814 

91 32,089 

60-69 

16 

6,170 

31 10,381 

10 3,793 

57 20,344 

70-79 

3 

172 

1 671 

2 239 

6 1,082 

Total 

37 

21,895 

99 44,184 

64 25,461 

200 91,540 

’The weighted point 






estimate of rate 



2.01 

2.55 


based 90% 


..-V 

0.99 

1.19 


confidence limits 





Mantel extension 






X* 2.424 

Mantel-Haensze! K 



1.6042 

2.3731 

one-tail 

one-tail p value 



0.0543 

0.0088 

p value 0.00768 


Table 3. Mi 
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Husbands 

age 

(year) 

40-49 


50-59 



"Standardized 
Risk Ratios 


b Occupation: 1. 
salts workers; 5 
in transport ant 
workers; 10, no 


























Table 3. Mortality rate for lung cancer in women by age, occupation, and smoking habit 
of husbands (patient herself a nonsmoker) 1 









Ex-smoker 



tof 



age 


Nonsmoker 

or 1-19/day 

^20/day 




(year) 

Occupation^ 

No. 

Pop. 

No 

Pop. 

No. 

Pop. 




40-49 

Total 

4 

6,229 

15 

15,034 

16 

10,764 





1 


324 


653 

1 

566 





2 


90 


231 


293 





3 

1 

903 

2 

2,247 

3 

1,867 





4 

1 

476 

1 

993 


1,044 

Pop. 




5 

1 

2,502 

6 

5,941 

9 

3,636 

— 




6 


46 


165 


108 

.027 




7 


177 

1 

486 

1 

426 

,233 




8 


1,112 

3 

3,431 

2 

2,241 

.214 




9 


162 

1 

345 


243 

.046 




10 

1 

432 

1 

542 


340 

.540 



50-59 

Total 

10 

7,791 

31 

15,642 

24 

9,820 





1 

1 

345 


593 

2 

446 





2 


175 


253 

1 

319 





3 

1 . 

817 

5 

1,764 

2 

1,324 





4 

1 

653 

2 

1,133 

5 

1,092 

:sion 




5 

4 

3,497 

16 

6,812 

9 

3,514 





6 


35 


89 


50 

>178 




7 


120 


273 

1 

234 





8 

3 

1,375 

6 

3,478 

2 

2,155 





9 


164 


378 

1 

253 





10 


610 

2 

869 

2 

435 

W 



60-69 

Total 

18 

7,120 

48 

12,443 

23 

4,651 


i 



1 


227 

1 

327 

1 

179 

us- 




2 

1 

91 


143 


124 





3 


305 

2 

594 

2 

327 





4 

2 

508 

5 

822 

1 

500 



=E. 


5 

13 

4,084 

33 

6,845 

10 

2,152 





6 


9 


31 
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.._ 
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1 
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4 
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9 
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1 

208 
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10 

1 
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1 
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5 
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Total 

5 
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5 

1,065 

1 
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— 

■“f: 



1 


32 


30 


5 

125 




2 
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14 


4 

)89 

- 



3 


18 

1 

36 


8 
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■- 



4 


48 
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20 

)82 




5 

3 
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1 

446 


89 

>40 


1 


6 
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1 


0 

— 




7 
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5 


1 



k 


8 


87 

2 

119 

1 

36 





9 


11 


19 


2 





10 

2 

213 

t 

322 


61 

tion 














“Standardized 











Risk Ratios 



1.000 


1.436 


1.872 






Mantci extension X 1 : 

3.124; 

one-tail p value: 0.00089. 



“Occupation: 1, Professional and technical workers; 2, managers and officials; 3, clerical and related workers; 4, 
sales workers; 5, farmers, lumbermen, and fishermen; 6, workers in mining and quarrying occupations; 7, workers 
in transport and communication occupations; 8, craftsmen, production process workers, and laborers; 9, service 
workers; 10, not classifiable and not reported. 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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LUNG CANCER 
MORTALITY 
RATE PER 
100,000 



40 SO 60 40 SO 60 40 SO 60 40 SO 60 40 SO 60 
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D 9.7 13.1 )3.6 14 .0 17. S 


Figure 5. Age-specific mortality rate for lung cancer per 100,000 in nonsmoking wives by 
smoking habits of their husbands. (Prospective study, 1966-1981, Japan.) 

Table 4. Mortality rate for lung cancer in women by age group and by alcohol drinking 
habits of husband: (patient herself a nonsmoker); prospective study, 1966-1981, Japan 


Husband’s drinking habits 


Nondrinker Occas. Rare 


12 6,141 

12 7,437 

23 6,741 

1 686 


10 15,877 
29 14,666 
35 9,234 

5 666 


No. Pop. No. Pop. No. Pop. 


13 9,935 

24 10,786 
27 7,606 

4 589 


35 32,027 
65 33,253 
89 24)214 
11 "2,046 


The weighted point 
estimate of rate 


based 90% 
confidence limits 


Mantel-Haenszcl x J 
one-tail p value 


Mantel extension 
X* 0.626 
one-tail 

a value 0.2G5GG 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Table 5. Mortality rate for Ischemic heart diseases in women by age group and by smok¬ 
ing habits of husband: prospective study, 1966-1981, Japan 


Husband's smoking habit 


Nonsmoker 

Number of cigarettes a day 

Ex-smoker 

1-19/d 20+/d 

Total 

age group 

No. Pop. 

No. Pop. 

No. Pop. 

No. Pop. 

40-49 

13 6,229 

40 15,034 

33 10,764 

86 32,027 

50-59 

26 7,791 

56 15,642 

49 9,820 

131 33,253 

60-69 

65 7,120- 

125 12,443. 

47 4,651 

237 24,214 

70-79 

14 755 

19 1,065 

7 226 

40 2,046 

Total 

118 21,895 

240 44,184 

136 25,461 

494 91,540 

The weighted point 





estimate of rate 


1.33 

1.63 


ratio and test- 

1.00 

1.10 

1.31 


based 90% 


0.91 

1.06 


confidence limit* 




Mantel extension 





X* 2.073 

Mantel-Haensze] X* 


0.8504 

- 2.0723 • 

one-tail 

one-tail p value 


0.1976 

0.0191 

p value 0,01909 



iX-SHDMSR HON EX-SMOKER jo«/n K° H !0 % N0N EX a fC 

l - 15/D 20*/D 1 - is/d u l-« 9 <b 1-19* 


NUMBER OP DEATH 
POPULATION 


1J8 II! Jin 136 2> <5 37 37 39 Sk 6 

256(1 5 T895 66ia6 251161 66IB6 21895 256(1 66-. 

21195 251161 66186 21895 25661 

O.CIJOJ 0.05370 0.00129 0.0365? 



Figure 6. Standardized mortality rate ratio for selected causes of death in 91,540 nonsmok¬ 
ing women by smoking habits of their husbands. (Prospective study, 1966-1981, Japan.) 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 





























Table 6. Mortality rate for ischemic heart disease in 

women by age, 

occupation, and 



Table 7a. 

smoking habit of husbands (patient herself a 

nonsmoker)' 




i 

f 

by smokin 

Husbands 









1981, Japr 











age 

(years) 


Nonsmoker 

or 1-19/day 

5s 

20/day 

\ j 



Occupation b 

No. 

Pop. 

No. 

Pop. 

No. 

Pop. 


ji 

Husband's 











age group 

40-49 

Total 

13 

6,229 

40 

15,034 

33 

10,764 

i“ 

- m 



1 

1 

324 


653 

1 

566 


ft '■ 



2 


90 

1 

231 


293 





3 


908 

4 

2,247 

1 

1,867 



40-49 


4 


476 

1 

993 

5 

1,044 



50-59 


5 

8 

2,502 

25 

5,941 

18 

3,636 



60-69 


6 


46 


165 


108 


j? 

70-79 


7 

I 

177 

2 

486 


426 


L" 

Total 


8 


1,112 

7 

3,431 

6 

2,241 

v 

III 



9 


162 


345 

1 

243 



*The weighte 


10 

3 

432 


542 

1 

340 


F 

estimate of rs 











ratio and tejf 

50-59 

Total 

26 

7,791 

56 

15,642 

49 

9,820 

_ 

\'s. 

based 90% 


1 

1 

345 

3 

593 


446 



confidence ii: 


2 

3 

2 

.2 

175 

817 

5 

253 

1,764 

6 

319 

1,324 


jf 

Mantel-Haer. 

one* tail p vai 


4 


653 

6 

1,133 

4 

1.092 




5 

15 

3,497 

27 

6,812 

26 

3,514 
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35 

1 

89 


50 

i 

h 

Table 7 b 


7 


120 

1 

273 

2 

234 


pE 

tion, and s 


8 

5 

1,375 

8 

3,478 

11 

2,155 


£ 



9 


164 

1 

378 


251 



Husbands 


10 

1 

610 

4 

869 


435 




60-69 

Total 

1 

65 

2 

7,120 

277 

125 

2 

12 443 

47 

I 

4 651 


- 

(year,) 

327 

179 

f. 
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1 

91 

2 

143 
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124 
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2 

305 

5 

594 

1 

327 

" z' 

1 
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10 

508 

8 

822 

5 

500 




5 
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4,084 

79 

6,845 

27 
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9 

1 

31 


14 





7 

1 

45 

1 

82 

1 

55 
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7 

805 

13 

1,784 

6 

736 
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121 

2 

208 


92 

35 
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925 

12 

1,607 

5 

472 

X™ 
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0^ 


70+ 

Total 

14 

755 

19 
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226 
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CO 
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2 
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32 

21 

1 

30 

14 

1 
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CO 
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50-59 
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18 
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36 
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4 
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'•V 
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323 

11 

446 

2 

89 
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M- 
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■"£ 
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1 

119 

3 

36 





9 


11 

2 

19 


2 


il- 



10 

4 

213 

2 

322 

1 

61 


p 


* Standardized 









- 


Risk Ratios 


1.000 


1.103 


1,359 













60-69 



Mantel 

extension x 1 : 

2.351; c 

ine-tail p vali 

lie: 0.00936. 





b Occupation: 1, Professional and technical workers; 2, managers and officials; 3, clerical and related workers; 4, 
sales workers; 5, farmers, lumbermen, and fishermen; fi, workers in mining and quarrying occupations; 7, workers 
in transport and communication occupations; 8, craftsmen, production process workers, and laborers; 9, service 
workers; 10, not classifiable and not reported. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 





















Ijtjf j f£\ 


Tabic 7a. Mortality rates for major cancers other than lung in women by age group and 
by smoking habit of husband (patient herself a nonsmoker): prospective study, 1966- 
1981, Japan 4 



Husband's 

smoking habit (cigarettes a day) 


age group 

Nonsmoker 

Ex-smoker 

1-19 

20+ 

. -.-Total 


No. Pop. 

No. Pop. 

No. Pop. 

No. Pop. 

40-49 

44 6.229 

117 15,034 

71 10,764 

232 32,027 

50-59 

97 7,791 

191 15,642 

119 9,820 

407 33,253 

60-69 

160 7,120 

274 12,443 

106 4,651 

540 24,214 

70-79 

14 755 

20 1,065 

8 226 

42 2,046 

Total 

315 21,895 

602 44,184 

304 25,461 

1,221 91,540 

“The weighted point 





estimate of rate 


i.u 

1.05 


ratio and test- 

1.00 

1.00 

1.00 


based 90% 


0.90 

0.95 


confidence limits 




Mantel extension 





X* 0.115 

Mantel-HaCnize! X 1 

_ 

-0.0015 

0.0449 

one-tail 

one-tail p value 


0.4994 

0.4821 

p value 0.4542 

Table 7 b. Mortality rates for major cancers other than lung in women by age, occupa- 

tion, and smoking habit of the husband (patient herself a nonsmoker)* 


Husbands 



Ex-smoker 


age 


Nonsmoker 

or 1-19/day 

2:20/day 

(years) 

Occupation'’ 

No. Pop. 

No. Pop. 

No. Pop. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Table 7 b. (cont.) 


Husbands 

age 

Occupation b 

Nonsmoker 

Ex-smoker 
or 1-19/day 

& 2 0/d ay 

(years) 

No. 

Pop. 

No. 

Pop. 

No. 

Pop. 


6 


9 

1 

31 


14 


7 

1 

45 

3 

82 

2 

55 


8 

10 

805 

40 

1,784 

17 

736 


9 

2 

121 

3 

208 


92 


10 

24 

925 

25 

1,607 

7 

472 

70 + 

Total 

14 

755 

21 

1,065 

8 

226 


l 


32 


30 


5 


2 

1 

22 


24 


4 


3 

1 

18 


36 


8 


4 


48 

I 

73 

2 

20 


5 

7 

323 

15 

446 

4 

89 


6 


1 


1 


0 


7 


1 


5 


1 


8 

1 

87 

2 

119 

1 

36 


9 


11 


19 


2 


10 

4 

213 

3 

322 

1 

61 

4 Standardised 








Risk. Ratios 


1.000 

0.969 


1.034 


Mantel extension x 7 : —0.129; one-tail p value; 0.44868. 


b Occupation: 1, Professional and technical workers; 2, managers and officials; 3, clerical and related workers; 4, 
sales workers; 5, farmers, lumbermen, and fishermen; 6, workers in mining and quarrying occupations; 7, workers 
in transport and communication occupations; 8, craftsmen, production process workers, and laborers; 9, service 
workers; 10, nor classifiable and not reported. 

Comparison of the Effects 
of Active Smoking and Passive Smoking 

When the risk of lung cancer in nonsmokers with nonsmoking spouses was taken 
as a unit, a definite dose-response relationship was observed, the highest risk being 
in heavy active smokers, followed by mild active smokers, then heavy passive 
smokers, and then mild passive smokers (Figure 7). The risk gradient was similar 
both in men and in women (Figure 8). A significantly elevated risk of lung cancer 
also was noted for nonsmoking husbands with smoking wives. 

Because the size of population .exposed to passive smoking is quite large in the 
case of women, the effect of passive smoking because of the husband’s smoking was 
estimated as 65 % of that of active smoking. Our recent survey showed that 47.5% 
and 32.6% of Japanese adult women were being exposed to passive smoking at 
home and at the workplace, respectively (Figure 9). Therefore it must be a sound 
estimate that the total effect nfnnwvf wnUnj [*• ~pp”:::maic.I j •.quivulciii tu mat 
of aciive smoking in women. However, as a majority of adult men are still 
smokers, the total effect of passive smoking relative to active smoking must be on 
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»?oW HW )15J US 



husband's 

SMOKING HABIT 
NO. DF DEATHS 
POPULATION : 
CONFIDENCE I 
INTERVAL I 


Figure 7. (a) Active and passive smoking and lung cancer mortality: relative risks (RR) 
with 90% confidence intervals; males.(Prospective study, 1966-1981, Japan.) (b) Active and 
passive smoking and lung cancer mortality: relative risks (RR) with 90 % confidence inter¬ 
vals; females. (Prospective study, 1966-1981, Japan.) 


the order of a few percent. The effect on lung cancer risk of passive smoking at 
home in relation to active smoking for men was calculated as 0.4% in our series. 


Effect of Nutrition on Passive Smokers 

A significandy lower risk of lung cancer was observed when nonsmoking wives 
with smoking husbands consumed green-yellow vegetables daily (Tables 8 and 9, 
Figures 10 and 11) suggesting that the promoter-inhibitor interaction model also 
applied to passive smoking just as in active smoking (Figure 9). Such risk reduction 
caused by daily intake of green-yellow vegetables was not observed for ischemic 
heart disease (Table 10, Figure 12). 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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Figure 8. Active and passive smoking and lung cancer mortality: relative risks (RR) with 
90% confidence intervals. (Prospective study, 1966-1981, Japan.) 




29 39 I19 S 3 *9 29 39 ^9 59 69 

Aqe Group Aqe Croup 

Figure 9. (a) Percentage of nonsmokers exposed to sidestream smoke at home, Japan, 1983. 
(b) Percentage of nonsmokers exposed to sidestream smoke at the workplace, Japan, 1983. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Tabic 8. Lung cancer mortality rate in nonsmoking wives by smoking habit of the husband: comparison be¬ 
tween daily and non daily intake of green-yellow vegetables 

Husband’s 

smoking habits Nonsmoker 


Ex-smoker 
on 1-19 day 


Wife’s eating habits 


Green-yellow vegetables 


Daily 


Nondaily 


Daily 


Nondaily 


Daily 


Nondaily 



Lung Lung Lung Lung Lung Lung 


Husband’s 


Pop. Ca. 

Pop. Ca. 

Pop. Ca. 

Pop. Ca. 

Pop. 

Ca. 

Pop. Ca. 

Occupation 

Age 












Agriculture 

40-49 

1,958 

1 

544 0 

5,050 

5 

. 891 

I 

3,037 

7 

599 

2 


50-59 

2,805 

4 

692 0 

5,196 

11 

1,616 

5 

2,588 

9 

926 

0 


60-69 

3,359 

7 

725 6 

5,106 

22 

1,739 

11 

1,580 

6 

564 

4 


70-79 

258 

3 

65 0 

207 

1 

159 

0 

45 

0 

44 

0 

Others 

40-49 

2,422 

3 

1,305 0 

7,288 

8 

1,805 

1 

5,377 

5 

1,751 

2 


50-59 

3,181 

5 

1,113 1 

6,732 

12 

2,098 

3 

4,633 

5 

1,673 

10 


60-69 

2,266 

4 

770 1 

4,088 

9 

1,510 

6 

1,906 

10 

593 

3 


70-79 

216 

2 

216 0 

371 

1 

248 

3 

81 

1 

56 

0 

Total 


16,465 

29 

5,430 8 

34,118 

69 

10,066 

30 

19,255 

43 

6,206 

21 

Grand total 



Population: 91540 



Lung ca 

ncer: 200 




Green-yellow 

vegetables 



Mantel-extension X 1 


P-vaJue (two tailed) 



Daily 




2.072 





0.03827 




Nondaily 



2.487 





0.01288 




Total 




3.090 





0.00200 






Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Table 9. Effect of daily intake of green-yellow vegetables on lung cancer mortality in 
nonsmoking wives with smoking husbands* 


- 

Husband’s 
smoking habit 


Ex-smoker 
or 1-19/day 


2 :20/day 








Green-yellow 

vegetables 



,r 


Wife's eating habit 










Daily 

Nondaily 

Daily 

Nondaily 


• fy 




Lung 

Lung 

Lung 

Lung 




Husband's 


Pop. Ca. 

Pop. Ca. 

Pop. Ca. 

Pop. Ca, 


i 


Occupation 

Age 








Agriculture 

40-49 

5,050 5 

891 1 

3,037 7 

559 2 





50-59 

5,196 11 

1,616 5 

2,588 9 

926 0 





60-69 

5,106 22 

1,739 11 

1,538 6 

564 4 





70-79 

287 1 

159 0 

45 0 

44 0 




Others 

40-49 

7,288 8 

1,805 1 

5,377 5 

1,751 2 



_ 


50-59 

6,732 12 

2,098 3 

4,633 5 

1,673 10 


! 



60-69 

4,088 9 

1,510 6 

1,906 10 

593 3 ' 


J 



70-79 

371 1 

248 3 

81 1 

56 0 




I Total 


34,118 69 

10.066 30 

19,255 43 

6,206 21 


1 


a Mantel-Haen«el x 3 '- -1,986; p {two-tailed 0.047). Oddi ratio: Nondaily green-yellow vegetable intaker, 1,000; 
daily green-yellow vegetable* intake, 0.707 (standardised rate ratio); 90% confidence limits, 0.538-0.943. 



Figure 10. Lung cancer mortality ratio in nonsmoking wives by smoking habits of their 
husbands. Comparison between daily and nondaily intake of green-yellow vegetables. 
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Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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: GREER-YELLOW VEGETABLES INTAKE, OCCASIONAL, RARE OR NONE 



STANDARDIZED MOR TALITY RATE FOR LUNG CANCER (PER 100,OQO) 
[promoter ONLY*! 


( ) ! TOTAL NUMBER Of CIGARETTES EVER SMOKED 

• : green-yellow vegetable* Intake, occasional, rare or none 


Figure 11 . (a) Standardized mortality race for lung cancer in nonsmoking wives by smoking 
habit of the husband. Comparison between daily and nondaily intake of green-yellow 
vegetables. (Prospective study, 1966-1981, Japan.) (b) Standardized mortality rate for lung 
cancer according to total number of cigarettes smoked and frequency of consumption of 
green-yellow vegetables; males. (Prospective study, 1966-1978, Japan.) 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Table 10. Ischemic heart disease mortality rate in nonsmoking wives by smoking habit of the husband; corn- 
par son between green-yellow vegetables intake daily and nondaily 

llu.'baud’* Ex-smoker 

smoking habit Nonsmoker or 1-19/day & 2 0/d ay 


Daily Nondaily Daily Nondail y Daily Nondaily 


Hus rand’s 


Itchemic 
Pop. Heart D. 

Hcliem/c 
Pop. Heart D. 

Pop. 

Ischemic 
Heart D. 

Ischemic 
Pop. Heart D. 

Ischemic 
Pop. Heart D. 

Jschemfc 
Pop. Heart D. 

Occt pat ion 

Age 













Agri« ulture 

40-49 

1,956 

6 

544 

2 

5,050 

18 

891 

7 

3,037 

14 

599 

4 


50-59 

2,805 

11 

692 

4 

5,196 

25 

1,616 

2 

2,588 

21 

926 



60-69 

3,359 

30 

725 

6 

5,106 

55 

1,739 

24 

1,588 

21 

564 

6 


70-79 

258 

2 

65 

3 

287 

10 

159 

1 

45 

2 

44 

0 

Otheis 

40-49 

2,422 

3 

1,305 

2 

7,288 

10 

1,805 

5 

5,377 

12 

1,751 

3 


50-59 

3,181 

8 

1,113 

3 

6,732 

18 

2,098 

il 

4,633 

17 

J,673 

6 


60-69 

2,266 

21 

770 

8 

4,088 

33 

1.510 

13 

1,906 

11 

593 

9 


70-79 

216 

7 

216 

2 

371 

6 

248 

2 

81 

3 

56 

2 

Total 


16,465 

86 

5,430 

30 

34,110 

175 

10,066 

65 

19,255 

103 

6,206 

35 


1 total 

Population: 91540 

Ischemic heart disease: 494 

yellow vegetables 

Mantel-extension x 1 

P value (two tailed) 

Daily 

2.307 

0.02105 

Nondaily 

0.920 

0.41222 

Total 

2.406 

0.01613 



r t ' 




s-a 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Figure 12. Ischemic heart disease mortality ratio in nonsmoking wives by smoking habits of 
their husbands. Comparison between daily and nondaily intake of green-yellow vegetables. 


Discussion 


The age-adjusted mortality rates for lung cancer have been sharply increasing 
both for men and for women in Japan. As only a fraction of Japanese women with 
lung cancer smoke cigarettes, the reasons for the trend of their mortality from lung 
cancer have been unclear. The present study appears to explain at least a part of 
this long-standing riddle. 

This observation also questions the validity of the conventional method of assess¬ 
ing the relative risk of developing lung cancer in smokers by comparing them with 
nonsmokers. This study shows that nonsmokers are not a homogeneous group and 
should be subdivided according to the extent of previous exposure to indirect or 
passive smoking. Although the relative risk of indirect smoking was smaller than 
that of direct smoking, the absolute excess deaths from lung cancer resulting from 
passive smoking must be important because of the large size of the exposed group. 
Therefore, these results of our current study must be of public health importance, 
strengthening already existing evidence for a health hazard from passive smoking 
^ii-i3) \Tabie nj. 

As shown in Figure 9, 47.5% and 32.6% of 158 nonsmoking adult women 
surveyed recently are noted to be exposed to sidestream smoke at home and at the 
workplace, respectively. One survey conducted in Aichi prefecture in Japan 
showed that nonsmoking wives are exposed to their husband’s smoking 6.7 times a 
day on the average. 

Because sidestream smoke contains varieties of cancer promoters at higher con¬ 
centration than does mainstream smoke, it must be reasonable to consider the 
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Table 11. Passive smoking is harzardous to health 

1. Existence of toxic Substances (including carcinogens) in sidestream smoke mostly at higher concen¬ 
tration than in mainstream smoke. 

2. Existence of a large number of nonsmokers who have to inhale sidestream smoke frequently and in¬ 
tensively for long years at home and/or at the workplace. 

3. Existence of sidestream smoke component in blood and urine of nonsmokers exposed to passive 
smoking, (eg, nicotine, CO-Hb in blood and Mutagens in urine.). 

4. Existence of functional abnormalities in nonsmokers exposed heavily to passive smoking (eg, 
respiratory or circulatory Junction). 

5. Lung tissue damage and destruction in chronic passive smokers as shown by elevated hydtoxy- 
prolinc excretion in urine. 

6. Higher incidence of selected diseases in nonsmokers exposed heavily to passive smoking (eg, 
pneumonia, bronchitis, asthma, ischemic heart disease, lung and nasal sinus cancer). 

7. Experimental evidence. 

main effect of passive smoking on lung cancer risk results from the prolonged ex¬ 
posure to such promoters in sidestream smoke. The risk-inhibitory effect of a daily 
intake of green-yellow vegetables that are rich in 0-carotene must be considered as 
an additional evidence for such a promoter action hypothesis of passive smoking. 
The hypothesis also explains why exposure to passive smoking that starts after 
reaching adult age can significantly influence the risk of lung cancer. 

The histology of 21 cases of lung cancer in nonsmoking wives of smoking 
husbands was not essentially different from that in smoking women (adenocar- 
cinoma57.1%, squamous cell carcinoma 19.0%, and small-cell carcinoma 4.8%). 
A case-control study conducted within our cohort study revealed a significant 
dose-response relationship between adenocarcinoma of the lung and the number of 
cigarettes smoked daily, relative risk being 1.39 and 5.75 for smokers of 1-14 and 
15 or more cigarettes daily, the chi square for the trend being 6.848 with a one-tail 
p value of 0.004. Therefore the predominance of adenocarcinoma of the lung in 
nonsmoking women with smoking husbands should not be considered unfavorable 
evidence for promoter action hypothesis of passive smoking. In passive smoking, 
sidestream smoke usually is inhaled through the nose, whereas in active smoking 
mainstream smoke always is inhaled through the mouth. This difference could be a 
reason for the elevated risk of nasal sinus cancer in passive smokers. The 
mechanism of the action of passive smoking on the risk of ischemic heart disease, 
however, must be explained in different ways (eg, a combined action of carbon 
monoxide and nicotine). 

In summary, to reduce the effect of active and passive smoking and to encourage 
the effect of nutrition, in particular ^-carotene intake, would be the most produc¬ 
tive course for lung cancer prevention. For selected persons exposed to other 
known carcinogens, eg, those related to occupation or radiation, such environmen¬ 
tal wtjjvrtuimud!, ucininiiiiiicuiirauuiuuii io utc preventive measures locusea 
on lifestyle variables given above. 
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Dark Tobacco and Lung Cancer in Cuba 12 

Olga G. Joiy, D.D.S., Sc.D., 3,4 Jay H. Lubin, Ph.D., s and Magaly Caraballoso, M.D. 6,7 


/ABSTRACT—A retrospective epidemiologic study of 826 cytologically 
and/or histologically confirmed lung cancer cases (219 females and 
807 males), 979 hospital controls, and 539 neighborhood controls was 
undertaken in Havana, Cuba, to investigate whether the high lung 
cancer mortality rates in this country could be explained by the ciga¬ 
rette and cigar consumption habits, including the smoking of dark- 
tobacco cigarettes. Relative risk(s) (RR)of lung cancer among cigarette 
smokers were 7-3 in women and 14.1 in men and increased consis¬ 
tently with various measures of exposure to smoke. The findings 
suggested that duration of smoking,, daily number of cigarettes con¬ 
sumed, and inhalation practices have independent effects. Most Cu¬ 
bans smoked dark tobacco. RR were higher for dark-tobacco users 
than for light-tobacco users (RR = 8.6 vs. 4.6 for women and 14.3 vs. 
11.3 for men), but the differences were reduced after adjustment for 


amount smoked. Cigarette smoking was associated with all histologic 
| typos of lung cancer, although the risk for adenocarcinoma was lower 
ttafl that for the other types. Men who smoked exclusively cigars had 
* fourfold risk of lung cancer. Mixed smokers (i.e., cigar and cigarette 
' imokers) had a greater RR than cigarette-only smokers (15.0 vs. 14.1), 
, *ltich was perhaps related to the unusually deep and frequent inhala- 
ton of cigar smoke. The data support the hypothesis that smoking 
I Patterns account for the higher lung cancer mortality in Cuba than in 
’ other Latin American countries.—JNCl 1983; 70:1033-1039. 


’ A report on the health conditions in the Americas in the 
t oarlv 1970’s revealed that Cuba had the highest lung cancer 
. Mortality rates for women in the American region; age- 
' jdjusted rates per 100,000 were 8.7 in Cuba as compared to 
in the United States, 3.5 in Argentina, and 2.3 in 
( '-■ruguay. Corresponding rates for men were the fourth 
i highest in the American region: they were 24.3 in Cuba as 
j ^mpared to 26.9 in the United States, 27.8 in Argentina, 
’ 25.7 in Uruguay (/). Of possible significance is that a 

1 proportion of cigarettes smoked in Latin America are 
of a dark, locally grown tobacco that has a higher 
.. ^centration of phenols and nicotine and is more alkaline 
the light Virginia-grown type of tobacco (2). Skin 
Panting experiments .on mice suggested that refined tar 
j Colombian dark tobacco has about twice the carcino- 
potential as refined tar from U. S. tobacco (3). A 
nud y of mortality patterns in 11 Latin American cities 
0vv ed that La Plata, Argentina, had the highest lung 
^ nce r male-adjusted mortality rate (59.0/100,000); the ex- 
■ Ration offered was the known high consumption of dark 


la cco amnno- the population of this citv (4). This paper 
•Ports results of a case-control study undertaken to evaluate 
e r ole of smoking habits in the causation of lung cancer 
^ng Cuban women and men. 


^THODOLOGY 

case-control study of lung cancer was conducted in 
; ava na,Cuba, a city of approximately 2 million inhabitants 
^Ttfth of the country’s population). Cases were drawn 


from patients admitted to all the city’s 12 main general 
hospitals with a tentative diagnosis of lung cancer; females 
were ascertained from 1978 to 1980 and males from 1979 to 
1980. In each of the participating hospitals, a staff member 
was assigned to ensure prompt identification and reporting 
of all suspected lung cancer patients to the Central Study 
Office located at the Institute of Oncology and Radiobiol¬ 
ogy. Only those patients who had their final diagnosis 
confirmed by cytology and/or histology were included in 
the study. To ensure consistency of criteria, an ad hoc 
Pathology Review Committee performed all typing accord¬ 
ing to the World Health Organization’s Classification of 
Lung Cancer. 

A hospital control selected from patients with a current 
admission for a non-smoking-related disease was matched 
to each case by sex, age (±5 yr), hospital of admission, and 
admission date (±15 days). When several controls were 
available, the closest in admission date was chosen. Not 
accepted as controls were patients with diseases such as 
cancers of the upper digestive and respiratory tracts, pan¬ 
creas, kidney, and urinary bladder; chronic bronchial dis¬ 
ease; duodenal and gastric ulcers; and cardiovascular dis¬ 
eases known to be related to smoking. The main diagnostic 
categories among female and male hospital controls, respec¬ 
tively, were in percentages: digestive diseases (15.1 and 
12.8), malignant and benign neoplasms (21.9 and 23.7), eye 
diseases (6.4 and 15.6), respiratory diseases including tuber¬ 
culosis (14.5 and 9.3), traumatisms (7.3 and 15.6), diabetes 
and metabolic disorders (9.6 and 2.6), and skin diseases (4.1 
and 7.3): in smaller proportions were the categories arthritis, 


Abbreviation used: RR=re!ative risk(s). 
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• asthma, anemia, renal diseases, and other miscellaneous 
conditions. 

For each case residing in Havana, an additional neigh¬ 
borhood control was selected and was matched with regard 
to place of residence (on the same block or as close as 
possible), sex, and age (±5 yr) in an effort to adjust for 
socioeconomic and general environmental factors. Selection 
of the neighborhood control was achieved through the co¬ 
operation of neighborhood community affairs committees 
who made available listings of residents along with infor¬ 
mation on sex and date of birth. Initially, two hospital 
controls were matched to each non-Havana resident case, 
but this was reduced to one hospital control after the 2d 
year of the study. 

As potential study subjects were identified, interviews 
were conducted with the use of a standardized structured 
questionnaire. Data were collected on demographic char¬ 
acteristics: educational level: lifelong smoking, residential, 
and occupational histories: alcohol consumption: and ex¬ 
posure to cooking fuels. The population proved extremely 
cooperative, with all persons contacted agreeing to partici¬ 
pate in the study. 

Although the neighborhood controls were interviewed at 
home and the cases and hospital controls were interviewed 
in the hospital, minimal interviewer bias was anticipated 
since most hospital interviews were not conducted at bedside 
but in adjacent private surroundings. While complete inter¬ 
viewer blindness would have been impossible to achieve, the 

• interviewers were made aware that the questionnaire was 
administered only to gather general health and disease data 
from both hospitalized and nonhospitalized populations. 

Data on a total of 826 confirmed lung cancer cases (219 
females and 607 males). 979 hospital controls, and 539 
neighborhood controls were analyzed with the use of pro¬ 
cedures for matched (5) and unmatched (6, 7) studies. 
Hospital and neighborhood controls for both female and 
male cases were quite similar regarding sociodemographic 
characteristics, such as years of education, marital status, 
and age at interview (table 1). Furthermore, the distribution 
of the smoking-related variables in both control groups and 
the RR of lung cancer resulting from the comparison of 
cases with either control group with the use of matched or 
unmatched procedures were also similar. It was decided 
thenceforth to present only the unmatched analyses in which 
cases were compared with both types of controls combined 
into a single group. 

Measures of exposure to cigarette smoking (i.e., duration 
of smoking, number of cigarettes smoked daily, and fre¬ 
quency and depth of inhalation) were based on lifetime 
intormauon on all cigarette brands used: 92'* of the respon¬ 
dents smoked one or two brands, and 7% smoked a total of 
three brands. Identification of dark- versus light-tobacco 
smokers was made from reported brands. Measures of ex¬ 
posure to tar were based on information from only the four 
most popular cigarette brands currently smoked, which were 
analyzed bv the Oak Rid?e National Laboratory, Oak 
Ridge. Tenn.. for yields of tar. nicotine. CO, and CO a . 

• Therefore, a substantially smaller number of subjects were 
available for the investigation of smoke content since only 
persons consuming exclusively the four brands tested could 
be used. 

.[Mcr. vol. 7o. no. t». ft'Nf. mtti 


Table 1 .—Percentage distribution of demographic variables in 
cases (C), hospital (H) controls, and neighborhood (N) controls 


T 


Variables 

C 

Controls 

H N 

C 

Controls l 
H X ( 

Age at interview, yr f 

<40 

4.2 

6.8 

4.6 

4.0 

2.9 

2.6 ‘ 

40-59 

40.6 

42.4 

38.6 

29.2 

28.6 

26.4 j 

2:60 

55.2 

53.4 

56.8 

66.8 

69.0 

71.1 \ 

Mean age 

59.9 

59.7 

60.9 

63.3 

63.6 

64.5 I 

Education, yr ) 

<7 

83.1 

81.7 

83.8 

80.5 

76.0 

76.7 1 

7-9 

11.9 

13.0 

10.8 

12.5 

13.2 

15.9 1 

>10 

. 5.0 

5.3 

5.4 

7.0 

10.7 

7.4 I 

Mean yr 

4.5 

5.0 

5.2 

5.2 

5.6 

5.8 1 

Marital status } 

Single 

4.1 

7.3 

6.1 

9.9 

12.1 

8.9 

Married 

61.6 

57.3 

56.5 

74.9 

71.1 

76.2 

Divorced 

15.1 

13.4 

11.5 

7.1 

7.5 

5.9 

Widowed 

19.2 

22.1 

24.3 

8.1 

9.2 

9.0 


"The following are the total No. of females in each group: 0-1? 
H=262, and N-I48. 

‘The following are the total No. of males in each group: 0607 
H-717. and N-391. 


The ages of the lung cancer patients ranged from 23 to 
years, with approximately one-half of the females and two- 
thirds of the males 60 years old or over at the time oi 
diagnosis. Education level was similar in all groups, but 
slightly lower mean years of schooling were found among 
the cases. Approximately 60% of the women and 75% of the 
men were married (table 1). 

Smoking 2063630343 

In this study 167 of the 219 female cases (76.3%) and 5?5 
of the 607 male cases (98.0%) ever smoked regularly. & 
compared to 31.0 and 80.3% of female and male controls- 
respectively. The corresponding proportions for female hos¬ 
pital and neighborhood controls were 30.5 and 31-8 • * 
whereas for males they were 80.5 and 80.1%. A total of ! -•- 
and 8.1% of female and 38.9 and 39.9% of male hospi< 3 
and neighborhood controls, respectively, smoked cigareu • 
for 50 years or more. Among case smokers, I female and 
males smoked cigars only. In the following analyses cig af 
only and pipe-only smokers were excluded. 

Table 2. —RR of lung cancer in cigarette smokers according 



Females 



Males 

Cigarette smoking 

No. of 

cases 

No. of 
con¬ 
trols 

RR 

No. of 
cases 

No. of 
con¬ 
trols 

Nonsmokers 

52 

283 

1.0 

12 

218 

Cigarette smokers 

166° 

123" 

7.3 

552 

709 

Dark tobacco 

133 

84 

8.6 

529 

674 

Light tobacco 

16 

19 

4.6 

10 

16 

Both dark and light 
tobaccos 

36 

17 

5.1 

13 

19 


° Includes some unknown tobacco kind smoked. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 



Dark Tobacco and Lung Cancer in Cuba 1035 



9 

19. 


The overall RR af lung cancer in cigarette smokers were 
;.3 and 14.1 for females and males, respectively. Most 
rtspondents who smoked consumed the local dark-tobacco 
cigarettes exclusively, as reported by 80 and 96" of female 
jnd male cases, respectively, and by 68 and 95% of their 
corresponding controls. There were increased risks of lung 
cancer in both sexes associated with smoking both light and 
dark tobaccos, but the excess was greater for dark tobacco 
iRR* 8.6 for dark tobacco vs. 4.6 for light tobacco among 
females; RR= 14.3 for dark tobacco vs. 11.3 for light tobacco 
among males) (table 2). 

With either kind of tobacco, the longer the duration of 
smoking or the greater the total number of cigarettes con¬ 
sumed the higher the risk, all trends being highly significant 
tP<0.001) (table 3). When gradients of increasing risk for 
duration of smoking and for number of cigarettes smoked 
daily were estimated with the use of a logistic model that 
included linear and quadratic effects, the differences in 
trend between dark- and light-tobacco users were not statis¬ 
tically significant. 

Analysis of all cigarette smokers regardless of the kind of 
mbacco they favored indicated that cases of both sexes not 
only had a much higher proportion of smokers than controls, 
but also smoked for many more years, consumed more 
cigarettes daily, and were exposed to higher amounts of tar 


Table 4 .—RR of lung cancer by several measures of 
cigarette smoke exposure 


Measures 


Females 



Males 


No. of 
cases 

No. of 

con¬ 

trols 

RR" 

No. of 
cases 

No. of 

con¬ 

trols 

RR" 

No. of vears of smoking 







<20 

13 

28 

2.5 

11 

48 

4.2 

20-29 

18 

26 

3.8 

38 

61 

11.3 

30-39, 

31 

24 

7.0 

85 

165 

9.4 

40-49 

47 

24 

10.7 

168 

182 

16.8 

>50 

57 

20 

15.5 

250 

253 

18.0 

Mean No. of cigarettes/ 







dav 







1-9 

33 

38 

4.7 

16 

54 

5.4 

10-19 

72 

49 

8.0 

217 

318 

12.4 

20-29 

28 

22 

6.9 

126 

175 

13.1 

>30 

32 

13 

13.4 

193 

T61 

2LS 

Lifetime tar exposure* 







I 

17 

28 

3.3 

56 

79 

12.9 

II 

33 

12 

15.0 

59 

65 

16.5 

III 




62 

56 

20.1 


“All RR relative to those of nonsmokers; all tests of linear trend, 
RcO.OOl. 

* Levels of tar in milligrams for females were; I«<11,000 and 
11—^11,000. For males they were: I-<15,640, 11—15,640-24,079, and 
111=2:24.080. 



(table 4). Highly significant (RCO.OOl) linear trends in RR 
for these three measures of cigarette smoke exposure were 
noticed in both sexes; increases of6.2-fold, 2.9-foid, and 4.5- 
fold for duration of smoking, daily cigarette consumption, 
and lifetime tar exposure, respectively, were found between 
the lowest and the highest levels of exposure in females; the 
corresponding increases in males were 4.3-fold, 4.0-foid, and 
1.6-fold. 

When RR for duration of smoking, daily cigarette con¬ 
sumption, and lifelong tar exposure were each computed 
with separate adjustment for the other two, there remained 
a consistent pattern of increasing risk with duration of 
smoking and mean number of daily cigarettes (table 5). The 
increasing risk with duration of smoking was greater for 
females (over fourfold) than for males (twofold), although 
the increases with the dailv number of cigarettes were 
greater for males. While RR increased with tar intake, the 
risk patterns were less convincing than for duration of 
smoking and amount smoked. These results suggest that 
duration of smoking and number of cigarettes acted inde¬ 
pendently', whereas risk with tar intake was less clear, due 
perhaps to the high correlation of tar with duration of 
amuKiug. uaau.il u« iu v ..run dr' tested ^ 

the high correlation between the smoke components, the 
effects of tar could not be isolated from other constituents of 
tobacco smoke, such as nicotine. CO, or COa- 

The earlier in life cases began to smoke, and the more 
frequently and the more deeply they inhaled, the higher 
were their risks of developing lung cancer, even after control 
for duration of cigarette use; linear trends were significant 
and did not differ much between females and males (table 
61. Cases of both sexes who reported cessation of smoking 1- 
4 years prior to interview had an increased risk of lung 
cancer that declined after the 5th year of smoking cessation. 

[NCI. VOL. 7(1. NO. 6. JC’NE 198.? 
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Table 5. —RR of lung cancer by several measures of cigarette 
exposure controlling for each other 



RR for No. of years smoked 


Control for: 

Females 


Males 



1-29 30-39 

240 1-29 

30-39 

240 

No. of daily cig 

- 1.0 2.0 

4.4“ 1.0 

1.1 

2.1“ 

aretces 

Tar 

1.0 6.7 

5.8* 1.0 

1.5 

1.7' 


RR for No. of daily cigarettes 


Control for: 

Females 


Males 



1-9 10-19 20-29 

2:30 1-9 

10-19 20-29 

2r30 

No. of years 

1.0 1.2 1.2 

2.3' 1.0 

2.1 2.3 

3.6“ 

Tar 

1.0 1.3 0.6 

— 1.0 

0.8 1.9 

1.3 


RR for lifetime tar exposure, mg 


Control fon 

Females 


Males 



<11,000 ssll.OOO 

<15,640 

15,640- Qgn 

24,079 -^ 4 ’ 080 

No. of years 

1.0 1.6 

1.0 

1.1 

1.2 

No. of daily ex¬ 

1.0 4.1* 

1.0 

1.3 

1.2 

posures 





“Test for linear trend, R<0.001. 
‘Test for linear trend, P<0.01. 
'Test for linear trend, PcO.Oo. 




This initial 

elevated risk may reflect cases who stopped 


smoking because of respiratory disorders antecedent to clin¬ 
ical lung cancer. 

No significant differences were noted between cases and 
controls of either sex with respect to cigarette butt length or 


Table 6.—RR of lung cancer by age smoking started, frequency and 
depth of inhalation of smoke, and years since last smoked, adjusted 
for duration of cigarette use 




Females 



Males 


Cigarette smoking 

No. of 
cases 

No. of 

con¬ 

trols 

RR 

No. of 
cases 

No. of 

con¬ 

trols 

RR 

Age started, yr 

>25 

23 

41 

1,0“ 

18 

70 

1.0* 

15-24 

67 

47 

1.7 

217 

357 

2.1 

<15 

*76 

35 

2.4 

317 

282 

3.4 

Frequency of inhala¬ 
tion 

Rarely or never 

24 

40 

1.0" 

56 

150 

1.0* 

Sometimes 

16 

17 

1.4 

52 

55 

2.6 

Always 

125 

65 

2.9 

442 

501 

2.4 

Deofh nf inhalation 

Never 

19 

35 

1.0* 

43 

110 

1.0* 

Slightly 

26 

31 

1.5 

77 

109 

1.9 

Medium 

31 

14 

3.5 

65 

110 

1.5 

Deeply 

90 

43 

3.2 

362 

378 

2.4 

Years since last 
smoked 

Current smokers 

132 

96 

1.0 

451 

524 

1.0' 

1-4 

19 

8 

2.0 

38 

36 

1.2 

>5 

15 

19 

0.9 

63 

149 

0.6 


"Test for linear trend adjusted for duration of cigarette use, R<0.05. 
4 Test for linear trend adjusted for duration of cigarette use, P<0.001. 
‘'Test for linear trend adjusted for duration of cigarette use, PcO.Ol. 


use of filtered cigarettes; most smokers consumed at lea* 
three-fourths of the cigarette, and less than 5% of smoker, 
used filtered cigarettes. Cubans usually purchased cigarette 
with filters only when the ones without filters were nc 
available; a common practice among the Cubans was «_ 
remove the filter before lighting. 


Histologic Type of Lung Cancer I 

The four main histologic types oflung cancer were almost I 
equally represented among females; in males the squamou> f 
type was predominant (36%), followed by the poorly differ- ) 
entiated type (27%), and the undifferentiated type (23 r r. I 
whereas adenocarcinoma was by far the less frequent (U r < f 

The risk oflung cancer increased significantly with longer l 
duration of cigarette smoking for all histologic type> f 
(/*<0.001); the greatest risks were associated with the squa- > 
mous type in females and the undifferentiated type in malo 1 
(table 7). In spite of the distributional differences in duratior * 
of cigarette use and in histology, the risks in smokers of 5i > 
years or more relative to those in nonsmokers were not much l 
different between the sexes. The RR for 1-29 years of 
exposure were larger in males for all but the adenocarcinoma 
type. Thus females had a steeper gradient of RR with yean 
of cigarette consumption than did males for the squamous, 
undifferentiated, and poorly differentiated types. wherca> 
for adenocarcinoma the gradients with duration were similar | 
in both sexes. 

Although squamous, undifferentiated, and poorly differ¬ 
entiated types of lung cancer did not differ significant 
among themselves insofar as duration of smoking, femab 
with all these three types were exposed significantly loneer 
to cigarette smoke than those with adenocarcinomas (table 
8). Adenocarcinoma was the most common histologic type 
among nonsmokers (48 and 42% in females and mab. 
respectively) whereas it was infrequently seen among smok- 


Table 7 .—RR of lung cancer according to duration of smoking and 
. . . histologic type of lung cancer" 


Duration of 
smoking, yr 


Histologic type 

. 

Squamous* 

Undifferen¬ 

tiated' 

Poorly dif¬ 
ferentiated 1 ' 

Adenocarci¬ 

noma' 

Females ___. 

1-29 

4.4 

3-9 

3.2 

2.1 

30-39 

9.4 

15.6 

7.8 

2.7 

40-49 

31.4 

20.6 

5.4 

4.7 

>50 

51.9 

28.3 

13.1 

4^0^. 

Males 

:_2C 

10.0 

lo.v 

0.4 


30-39 

15.9 

26.4 

7.7 

3.2 

40-49 

39.5 

40.7 

10.8 

5.3 

>50 

42.2 

50.0.. 

10.2 



“Risks relative to those in nonstnokers; all trends were signi^ c&n 


P< 0.001. 

‘There were 54 females and 219 males with the squamous typ 8 - ^ 
'There were 58 females and 138 males with the undifferent 18 ^ 
type. Inasmuch as there were no nonsmoking cases among 
males, one case was added in calculation of RR. . 

d There were 48 females and 165 males with the poorly different 1 
type, 

'There were 58 females and 82 males with adenocarcinoma. 


Tab 1 


l 


1) Sc 

2) U) 

3) P‘ 

4) At 


11 Sc 

2) U-, 

3) Pc 

41 Al-. 

“Excl 

‘Test 
males: \ 
females: 


ers o'" 
res pc 


Ciga 

A 
389 , 
cigar 
conti 
Tf 
signi 
who 


Tabi 

0 /«4 


Durat 

1 -. 

40- 

^5C 

Oaily 

1-2 

2—4 



40- 


b 


-50 

aiiy 

1-2 

3-4 



JVft. VOL. 70, NO. G. JUNE 10815 


2063630345 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 






Dark Tobacco and Lung Cancer in Cuba 1037 


i Percentage distribution of histologic types of lung cancer 
by duration of cigarette smoking and sex “ 


L Histologic type 4 


Duration of smoking, yr 


Total No. 
of each 

1-29 30-39 40-49 2:50 hi ^ olo 8 ic 
type 


Squamous 

11.1 

9.3 

9.3 

29.6 

40.7 

54 

[Undifferentiated 

14.0 

14.0 

19.3 

24.6 

28.0 

57 

i Poorly differentiated 

27.1 

16.7 

18.8 

12.5 

25.0 

48 

Adenocarcinoma 

43.1 

17.2 

10.3 

17.2 

12.1 

58 


■ Squamous 

1.0 

7.3 

11.7 

32.2 

47.8 

205 

ft Undifferentiated 

0.0 

10.4 

16.0 

27.2 

46.4 

125 

■ Poorly differentiated 

3.2 

10.4 

18.8 

29.2 

38.3 

154 

P Adenocarcinoma 

6.5 

6.5 

15.6 

28.6 

42.9 

77 


-'Excludes 1 female and 3 males with tumors of mixed histology. 

} ‘Test of independence among types 1-3—females: xo»13.3, P~0.10; 
es: xs*12.5, P=0.13. Test of independence among types 1-3 and 4— 
j|p S: xJ«20.1, P—0.001; males; x<"S.6, P—0.07. 

nofSO years or more (12 and 13% in females and males, 
ipectively). 


>gar Smoking in Males 

|a separate analysis was done on the 216 male cases and 
“ controls who smoked either cigars only or cigars plus 
■cites (mixed smokers). (The 5 females, I case and 4 
irols, who smoked cigars were excluded from analysis.) 
he risks of lung cancer in both groups of smokers were 
lificantly greater than those in nonsmokers; those males 
■fco smoked only cigars had an overall risk of 4.4 and those 

9 .—RR of lung cancer in male nonsmokers, in male smokers 
1 8gars only, and in male smokers of both cigars and cigarettes by 
p duration of smoking and daily consumption 


K Variables 

x. , No. of con- 

No. of cases 

RR 

^ Nonsmokers 

|_ 

12 

218 

1.0 

1 

Cigar-only smokers 




of smoking, yr 

*1-39 


y consumption 


- 8 

49 

3.0 

9 

54 

3.0 

26 

76 

6.2“ 

8 

35 

4.2 

13 

75 

3.2 

[ smokers* 

78 

112 

12.7 

42 

47 

16.2 

53 

51 

18.9° 

71 

88 

14.7 

56 

71 

14.3 

46 

51 

16.4 


j^hon of smoking, vr 

-49 

iO 

^consumption 


for linear trend relative to 1-39 yr. P<0.05. 

I "^sd smokers =* smokers of both cigars and cigarettes. 


Table 10.—if R of lung cancer in male smokers of cigars only by 
age smoking started, years since last smoked, and frequency and 
depth of inhalation adjusted for duration of cigar use 


Variables 

No. of eases 

No. of con¬ 
trols 

RR 

Total 

43 

179 

4.4 

Age started, yr 

>25 

7 

34 

1.0 

15-24 

17 

9L 

0.8 

<15 

19 

54 

1.2 

Frequency of inhalation 

- Rarely or never 

21 

126 

1.0“ 

Partially 

8 

20 

2.3 

Always 

14 

33 

2.5 

Depth of inhalation 

Never 

17 

105 

1.0* 

Slightly 

9 

42 

1.3 

- Moderately 

5 

17 

1.8 

Deeply 

12 

15 

4.9 

Years since last smoked 

Current smokers 

36 

141 

1.0 

1-4 

2 

13 

0.7 

s5 

5 

25 

1.1 


“Test for linear trend, P<0.01. 

4 Test for linear trend, P<0.001. 


males who were mixed smokers had an overall risk of 15.0. 
Risks increased significantly with duration of cigar smoking 
in those who smoked only cigars as well as in those who were 
mixed smokers, but the increases with the number of cigars 
smoked daily in either group of smokers were not significant 
(table 9). 

Male cases who smoked cigars exclusively began their 
habit earlier in life than the controls; however, after control 
for duration it was found that age at which smoking was 
started or years since cessation of smoking did not influence 
the risk oflung cancer, although the power to detect effects 
independent of duration was small. In contrast, the RR did 
increase significantly with frequency and depth of smoke 
inhalation even after adjustment for duration of smoking 
(table 10). 

DISCUSSION 

The similarity in smoking prevalence and smoking char¬ 
acteristics between both groups of controls was likely due to 
the high prevalence of smoking in Cuba and the acceptance 
of hospital controls whose current admission was for a non- 
tobacco-related disease. In fact, in a 1979 population-based 
survey in Havana, the frequency of smoking was found to 
be 33.0% in -women and 78.0% in men over 30 years of age 
(Marcias Castro I; Personal communication). These smok- 
-ing prevalences are considerably higher than those reported 
in the early 1970’s for eight other Latin American cities, 
where the overall frequencies of smoking were 18.5 and 
47.8%, respectively, in the age group of 25-74 years, ranging 
from 6.1% (Lima, Peru) to 28.1% (Santiago, Chile) for 
females and from 35-4% (Lima) to 55,4% (La Plata) for 
males (2). Furthermore, not only a greater proportion of 
Cubans than other Latin Americans smoked, but also those 
who did smoke consumed almost twice as many daily ciga’ 
rettes, started smoking earlier in life, smoked for more years, 
and preferred the dark type of tobacco and non filter ciga- 
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rettes. These differences in smoking patterns and the high 
risk of lung cancer related to cigarette smoking found in our 
study indicate that smoking habits may account for the 
higher lung cancer rate in Cuba than in other areas of Latin 
America. 

On the basis of calculations of attributable risk, we esti¬ 
mate that a maximum of 66% of female and 91% of male 
lung cancer cases in Cuba are due to. smoking. Analyses of 
other variables, such as place of birth, residence, alcohol 
consumption, and environmental exposure measured by 
lifelong presence and type of nearby factories, occupation, 
and use of cooking fuels, did not discriminate between cases 
and controls. A separate analysis by residence (Havana vs. 
not Havana) failed to show a differential risk between 
lifetime rural or urban residency. 

It has been suggested ( 3 , 4) that smoking the dark type of 
tobacco product is more deleterious than smoking the light 
variety. We did find a higher level of risk linked to smoking 
dark-tobacco cigarettes, but the excess was reduced after 
accounting for duration and number of cigarettes smoked 
daily. However, the power to detect a difference between 
the tobacco types was small due to the very low proportion 
of light-tobacco cigarette smokers. It has been assumed that, 
because of their alkalinity, dark-tobacco cigarettes could not 
be inhaled as deeply and as frequently as light-tobacco ones, 
but we found that the tobacco type had no influence on the 
inhalation practices. We believe that the differential risks 
by type of tobacco require further exploration, preferably in 
communities where the discrepancy between proportions of 
light- and dark-tobacco users is not as extreme as in Cuba. 

The RR of lung cancer associated with smoking were 
lower in women than in men, partly related to lower ciga¬ 
rette consumption by women. The RR tended to be slightly 
lower in women for all smoking categories, such as number 
of years smoked, mean number of daily cigarettes consumed, 
lifetime tar exposure, and age starting to smoke, in agree¬ 
ment with prior reports (8-11). However, the sex differential 
risk disappears in frequently and deeply inhaling females 
for whom the risk is even slightly higher than that in males. 
This same finding was noted for squamous cell cancers, the 
histologic type with the strongest relation to smoking. Hence 
it appears that no biologic protection is afforded to smoking 
women, and the lower RR result from somewhat lower 
average smoke exposure within each of the broad categories 
of age smoking started, duration of smoking, and daily 
cigarette consumption. 

Although differences in the histologic classification crite¬ 
ria complicate the comparison with data from other studies, 
most studies have reported a preponderance of adenocarci- 


(/<?), or similar proportions of undifferentiated type and 
adenocarcinoma (19, 20) in females. In our study, no his¬ 
tologic type was predominant among females. Among males, 
however, there was agreement in that the squamous type of 
cancer appeared to predominate (15, 21, 22). Similar to the 
results in other reports, the gradient in RR was steepest for 
squamous cell carcinomas, but increased risks were found 
for all types of lung cancer including adenocarcinoma. 

Because male cigarette smokers had a threefold higher 
risk of lung cancer than cigar-only smokers (14.1 vs. 4.4), it 


Table 11 .—Percentage distribution of inhalation practices in mak 


users of cigars only or cigarettes only and in male smokers of both l 

(5) 


cigars and cigarettes 


_( 

& 



inhaling" 



Percent ; 

i 


Inhalation 

Cigar smoke 

Cigarette smoke 1 

' P) 


Cigar only Mixed 6 

c tr 1 

\ 

- (C "> 


Cases 




Frequency 




l (“) 

Never or rarely 

48.8 27.3 

8.8 

11.8 


Part of the time 

19.5 18.S 

8.0 

13.7 

f ( 8 ) 

Always or most of 

31.7 54.0 

83.1 

74.5 


the time 

P=0.02 

P-NS 



Depth 



j 

' (PI 

Never 

39.0 16.8 

6.5 

9.4 ! 


Slightly 

19.5 23.0 

13.4 

15.1 j 


Deep or moderate 

41.5 60.2 

80.1 

75.5 



P-0.009 

P-NS 

_{ 

[10) 

Controls ! 

on 

Frequency 



1 

Never or rarely 

69.6 41.2 

18.8 

26.9 j 

U2) 

Part of the time 

11.7 14.6 

6.9 

9.9 ' 


Always or most of 

18.7 44.2 

74.3 

63.2 1 


the time 

P<0.001 

p=o.oi 

| 


Depth 





Never 

57.9 28.9 

14.1 

19.0 | 


Slightly 

23.4 23.9 

14.1 

18.5 


Deep or moderate 

18.7 47.2 

71.7 

62.6 j 



P< 0.001 P-NS 


“ NS—not significant. 
b Both cigars and cigarettes. 

was expected that mixed smokers (i.e., smokers of cigarettes 
plus cigars) would experience a risk intermediate between 
the risks of the first 2 groups. However, we found instead 
that cases who were mixed smokers had a slightly greatet 
risk than those smoking cigarettes only (15.0 vs. 14.1); 10 
account for this unexpected finding, we examined the in¬ 
halation practices among cases and controls. Results indi¬ 
cated that 31.7 and 41.5% of all cases who smoked cig ars 
only were frequent and deep inhalers of cigar smoke, where*-' 
among those who were mixed smokers the percentages were 
higher, 54.0 and 60.2%, respectively (table 11). Even gre*‘ er 
differences in inhalation practices were observed between 
both groups of smokers in the controls. Conversely, ^ 
inhalation practices of cigarette smoke did not differ sigP'|j 
icantly between smokers of cigarettes exclusively and mi< e 
smokers, except for inhalation frequency among the control 
II tiluo appi_«ji.s dim die iXuuiner in which unxeu , 
inhaled their cigarette smoke determined the manner ,n 
which they also inhaled their cigar smoke, which in iur11 
may explain the high risk among the mixed smokers. 

REFERENCES 

(1) Pan American Health Organization. Health conditions in the 

icas, 1969-1972. Washington, D.C.; Pan American Health O r ? 

nization, 1974 (sci publication No. 287). f|l 

(2) Joly DJ. Encuesta sobre las caracteristicas del habito de furfur 

America Latina. Washington, D.G.: Pan American Health OL 


|NCI, VOL. 70, NO. (5, [CNE 


IDB.t 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 


2063630347 



Dark Tobacco and Lung Cancer in Cuba 1039 


nization, 1977 (sci publication No. 337). 

r Munoz N, Correa P, Bock FG. Comparative carcinogenic efFect of 
two types of tobacco. Cancer 1968; 21:376-389. 

0 ) Puffer RR, Griffith GW. Patterns of urban mortality: Report of 
the inter-American investigation of mortality. Washington. D.C.: 
Pan American Health Organization, 1967 (sci publication No. 151). 
0 ) Breslow NE, Day NE, Halversen K.T, Prentice RL. Sabai C. 
Estimation of multiple relative risk functions in matched case 
control studies. Am J Epidemiol 1978; 108:299-307. 

0 ) Gart JJ. Point and interval estimation of the common odds ratio in 
the combination of 2X2 tables with fixed marginals. Biometrika 
1970;57:471-475. 

(7) Prentice RL, Pyke R. Logistic disease incidence models and case- 
control studies. Biometrika 1970; 66:408-412. 

0 ) Health Services and Mental Health Administration. U.S. Public 
Health Service. The health consequences of smoking. A report of 
the Surgeon General. Washington. D.C.: U.S. Govt Prim Off, 1971 
(DHEW publication No. (HSM)71-7513]. 

(J) Office of the Assistant Secretary for Health, Office on Smoking and 
Health, U.S. Public Health Service. Smoking and health. A report 
of the Surgeon General. Washington, D.C.; U.S. Govt Print Off, 
1979 [DHEW publication No, (PH5)79-50066]. 

f/£J)-, The health consequences of smoking for women, A report of 

the Surgeon General. Washington, D.C.: U.S. Govt Print Off. 1980. 

; (//) . The health consequences of smoking. A report of the Surgeon 

General. Washington, D.C.: U.S. Govt Print Off, 1982. 

[(12) Beamis JF Jr, Stein A, Andrews JL Jr. Changing epidemiology of 
t lung cancer. Increasing incidence in women. Med Clin North Am 


1975; 59:315-325. 

(/ 3 ) Lombar HL, Huyck EP. An epidemiological study of lung cancer 
among females. Growth 1968; 32:41-56. 

( 14 ) MacLennan R, Da Casta J, Day NE, Law CH, Ng YK, Shanmu- 

caraTNaM K. Risk factors for lung cancer in Singapore Chinese, a 
population with high female incidence rates. Int J Cancer 1977; 
20:854-860. 

( 15 ) Vincent RG, Pickren JW, Lane WW, et al. The changing histopa- 

thology of lung cancer. A review of 1,682 cases. Cancer 1977; 
39:1647-1655. 

( 16 ) Wynder EL, Bross IJ, Cornfield J, O’Donnell WE. Lung cancer 

in women. A study of environmental factors. N Engl J Med 1956; 
255:1111-1121. 

( 17 ) Wynder EL, Stellman SD. Comparative epidemiology of tobacco- 

related cancers. Cancer Res 1977; 37:4608-4622. 

( 18 ) Kennedy A. Relationship between cigarette smoking and histological 

type of lung cancer in women. Thorax 1973; 28:204-208. 

( 19 ) Haenszel W, Shimkin MB, Mantel N. A retrospective study of lung 

cancer in women. J Natl Cancer Inst 1958; 21:825-842. 

( 20 ) Haenszel W, Taeuber KE. Lung-cancer mortality as related to 

residence and smoking histories. II. White females. J Natl Cancer 
Inst 1964; 32:803-838. 

( 21 ) Annegers JF, Carr DT, Woolner LB, Kurland LT, Incidence, 

trend and outcome of bronchogenic carcinoma in Olmstead 
County, Minnesota, 1935-1974. Mayo Clin Proc 1978: 53:432-436. 

( 22 ) Chan WC, MacLennan R. Lung cancer in Hong Kong Chinese: 

mortality and histological types, 1960-1972. Br J Cancer 1977; 
35:226-231. 


i\) 


JNCI, VOL. 70. NO. 6, Jt-'NE 1983 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 


8fr£0£ 9S90. 






CM 


2063630349 


Source: https://www.industrydocuments.ucsf.edu/docs/zibjOOOO 




e: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 











Abstracts 


395 


ELL 

orton , 
leal 

and 

ive 

or- 

ssion 

bu- 


por- 

trend 


( 2 ) 

1 - 



shown to be mutagenic in Salmonella. In this test, CSC seems to possess 
frameshift mutagens that require metabolic activation, and the majority of 
the mutagenic activity resides in the basic fraction. A small amount of 
activity is in the acidic fraction, and very little is in the neutral frac¬ 
tion. Recent work indicates that the BP content accounts for little of the 
mutagenic activity of CSC. However, pyrolysis products of amino acids may 
account for nearly 50* of the mutagenic activity of CSC as detected in 
Salmonella. Additional work indicates that the specific mutagenic activity 
of CSC is similar for low or high tar cigarettes, and that filters do not 
remove much mutagenic activity. The specific mutagenic activity of tobacco 
products is: cigar > cigarette > pipe. CSC and the urine of smokers have 
been shown to induce SCEs in the absence of metabolic activation, and some 
studies have shown that smokers have a greater frequency of SCEs than do 
nonsmokers. The gas phase of cigarette smoke has been shown to induce SCEs 
in human lymphocytes, which contain metabolic activation enzymes. The gas 
phase of cigarette smoke has Induced reciprocal mitotic recombination and 
petites in yeast; and CSC and cigarette smoke have induced mitotic gene 
conversion and reverse mutation in yeast. Cigarette smoke also has been 
shown to induce reciprocal mitotic recombination In yeast. CSC is also 
mutagenic in the fungus, N. crassa, in the presence or absence of S9, and 
potent direct-acting mutagenic activity was found in a PAH-containing 
fraction and a basic fraction; however, an acidic fraction was not muta¬ 
genic. CSC and cigarette smoke have induced sex-linked recessive lethals 
in Drosophila, and CSC is mutagenic in mammalian cells. There are a few 
reports of sperm abnormalities in smokers, and smoking mothers experience 
increased numbers of spontaneous abortions, and their live-born children 
have a reduced birthweight. There is also the possibility that children of 
smoking mothers incur an increased risk of congenital defects; however, 
this point requires further study. CSC and cigarette smoke have been shown 
to induce cell transformation, and CSC has transformed fetal cells that 
were exposed in utero. CSC and cigarette smoke have induced cancer in 
laboratory animals. In conclusion, cigarette smoke has been shown to 
Induce somatic cell mutations that may lead to cancer, and it may induce 
germ cell mutations that could cause heritable defects. 
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CIGARETTE SMOKING AND MORTALITY RATES: EPIDEMIOLOGICAL AND PATHOLOGICAL 
EVIDENCE. L. Garfinkel, American Cancer Society, 4 West 35th Street, New 
York, NY 10001. 

Evidence is presented on the relationship between cigarette smoking and 
death rates from the American Cancer Society’s (ACS) prospective study, 
1959-1972. Mortality rates for total deaths increase with the nuirber of 
cigarettes smoked per day, compared to nonsmokers. Similar increases are 
shown for coronary heart disease and a number of other diseases including 
lung cancer. The rate of lung cancer increases steeply with the amount of 
cigarette smoking until it is 18 times as great for those who smoked 40+ 
cigarettes a day compared to those who never smoked. Supplementary evi¬ 
dence of the effects of cigarette smoking have been obtained from autopsy 
studies. Cellular changes preceding invasive cancer are seen in direct 
proportion to the nunber of cigarettes smoked per day before death. 
c.pi<iemioiogic ana patnoiogic evidence aemonstrace tnat ex-cigarecte smokers 
have lower mortality rates than those who continue to smoke. Mortality 
rates in relation to tar and nicotine content of cigarettes were also 
investigated. Smokers of low tar/nicotine (T/N) brands had death rates for 
total deaths averaging 16% lower than high T/N smokers. The lung cancer 
death rate of low T/N smokers was about 26% less than high T/N smokers. 
These findings were confirmed in a study of changes in the tracheobronchial 
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tree. Data from the ACS study showed that low T/N smokers are able to quit 
smoking at a higher rate than high T/N smokers. Trends in younger male 
smokers indicate there may be a drop in the lung cancer rate in the next 10 
years. Female lung cancer rates, however, will continue to rise. 
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TOBACCO USE: BEHAVIORAL, PHYSIOLOGICAL AND PHARMACOLOGICAL DETERMINANTS. 
J. Grabowski, 8ehavtoral Pharmacology Branch, Clinical Research Division, 
NIDA, 5600 Fishers Lane, Rockville, MD 20857. 

This presentation (i) reviewed historical aspects of tobacco use, (if) 
delineated the role of behavioral pharmacology and the self-administration 
model for scientific analysis of tobacco use behavior, (iii) considered the 
utility of the unifying descriptive concepts of "drug-behavior-environment 
interactions" and "commonalities of dependence disorders," and (1 v) 
examined clinical and naturalistic aspects of the development, maintenance 
and elimination (and hence treatment) of tobacco use. Historically, 
tobacco use in its various forms has been characterized as both beneficial 
in the treatment of diverse ills and as causally related, or at least 
correlated, with equally numerous health risks. In addition, social, moral 
and economic issues have surrounded tobacco use for centuries. Only 
recently has a scientific analysis of behavior permitted an increasingly 
thorough, although by no means exhaustive, understanding of the mechanisms 
that appear to contribute to acquisition, maintenance and elimination of 
tobacco use. Behavioral pharmacology has provided a conceptual framework, 
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JLuiigenkrebsrisiko bei Angehorigen der JBerufsgruppe 
„Steinabbau und -verarbeitung" 

Lung Cancer Risk in Workers Belonging to Occupation “Mining 
and Processing o£ Stone” 


CHRISTIAN VUTUC 


Abstract 

Out of 1580 male lung cancer patients and 3160 controls (data collected in a nation 
wide study) 177 patients and 197 controls belonged to the occupation “mining and pro¬ 
cessing of stone” (asbestos, mctalls and coal excluded). 164 (92.6%) patients had a Krcy- 
berg! tumor, 13 patients a Kreyberg II tumor. There are significant more smokers r among 
patients (98.9% “), all patients with a K I tumor were smokers, compared to the controls 
(82.2%). Patients had a significant longer smoking career (40.9 years*) and a higher tar 
exposure (TE => 2544)” compared to the controls (36,2 years, TE = 2223). Lung cancer 
risk (adj. for age, years of occupation, TE) of smokers belonging to occupation “stone” 
compared to smokers belonging to group “white collar” (no occupational exposure in 
their anamnesis) was R = 2.0*. Significantly higher risks (adj. for ngc,TE) were in relation 
to years of occupation: < 10 years: R = 2.2*, 11-20 years: R = 2.7*, 21-30 years: R = 
2 . 6 *. 

■P < 1%; »P < 5%. 


Zusammenf assung 

Unter 177 Lungenkrebspatienten der Berufsgruppe „Steinabbau und -verarbeitung*' 
{= „Stcin“) waren signifikant mcht Zig3rettcnraucher (98,9%*) als unter 197 Kontroll- 
personen (82,2%). Signifikante Untcrschiede zwischen Paticntcn und Kontrollcn bcstchcn 
bet: Jahrc gcraucht: 40,9* (36,2); Tccrcxpositionswcrt (TEW): 2544*’ (2223). Rauchcr der 
Cruppe „Stein“ weisen nach Adjustierung von Alter, Bcrufsdauer und TEW gcgeiiober 
Rauchcrn der Gruppe „white collar" ein signifikant hohercs Lungeiikrebsrisiko (R = 2,0*) 
auf. Signifikante Werte bestchcn file cine Berufsdaucr von weniger als 10 Jahrcn (R — 2,2"). 
11-20 Jahrcn (R — 2,7*) und 21-30 Jahrcn (R =* 2,6"). 

‘P < 1%; b P < 5%. 

13 Zbl. Bake. Kyg., I. Abt. Orig. B 177 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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Einfeitung 

Im Rahmen einer Analyse dcs berufsbedingten Risikos bci mannlichen Lungen- 
krebspatienten aus Daten einer Fall-Kontroll-Studic wurde bereits iiber die Berufs- 
gruppen ,,MctaIlgcwinnung und -verarbeitung" (6), „Chauffenre“ (7) sowie „Gumim- 
Farbstoffe-Chemikalicncrzeugung und -verarbeitung" (8) berichtct. Die vorliegende 
Arbeit analysicrt die Rauchgewohnhcitcn sowie das berufsbedingte Lungenkrebs- 
risiko von Angehorigen der Berufsgruppe „Stemabbau und -verarbettung". Wie in 
den vorangegangenen Analysen konnte das berufsbedingte Risiko nur fur Zigaret- 
tcnrauclier bestimmt werden, da wegen der kleinen Fallzahl von Niemaisrauchcrn 
untcr den Bronchuskarzinompatienten. des Untersuchungs- und Vergleichskollektivs 
cine diesbezuglichc Auswertung nicht moglich war. 


Paticntengut und Methodik 

Uber die Durchfuhrimg und Methodik der im gesaniten Bundesgcbict dtirchgcftibrtcn 
Fall-Kontroll-Studie (Erhcbungszeitraum 1976 bis 1980) wurde an anderer Stelle ausfiihrlich 
berichtet (3, 5, 6); cs werden in der Folgc nur die wcscntliclien Punkte angefiihrt. 

Aus dem Gcsamtkollcktiv (1580 Patientcn, 3160 Kontrollpcrsoncn) wurden alle Pcrsoncn 
der Berufsgruppe ,,Stcinabbau und verarbeitung"- (= „Stcin“) ermittelt und dcren Angaben 
ausgcwertcr. In der Berufsgruppe jjStcin" nicht cnthaltcn sind die Bcrcichc „Asbcst, Erze, 
Kohlc”. Von den Zigarcttcnrauchcrn wurden alle jcmals konsumierten Zfgarcttcnniarkcn, 
cinschlicSlich jeweiiiger Menge und Konsumdauer, erhoben. Die Zigarcttcnsorten wurden 
je nach Tcergehalt cincr von drei Markcngruppcn (3) zugeordnet (GruppcI: < 15 nig; 
Gruppe II: 15-24 mg; Gruppe III: > 24 mg). Es wurde dec Tecrcxpositionswcrt ( = T£W) 
bcrcchnct, in dc:n die Summen der Produkte aus tiiglicher Mcngc mal Konsumdaucr/Jahre 
mal Gruppenfaktor (= 1, 2, 3) allcc angegebenen Sorten gebildet wurde <5). 

AIs Vcrglcichskollektiv fiir die Bcrechnung dcs bcritfsbedingren Lungenkrcbsrisikos wur¬ 
den aus dem Gcsamtkollcktiv alle Pcrsoncn ermittelt, bci denen aufgrund der Bcrufs- 
ananmese cine bcrufliche Exposition (Inhalationsnoxen) ausgcschlosscn werden konnte 
(= „whltc collar"). Von den 784 Zigarcttcnrauclicrii (248 Patientcn,536 Kontrollpcrsoncn) 
der 1091 (252 Patientcn, 839 Kontrollpcrsoncn), die der Gruppe „whitc collar” zugehorten, 
wurden analogc Daten ausgewertet (genaue Angabcn in 6). 

Das Lungcnkrcbsrisiko (1), adjustiert fiir Alter (< 55 , 56-65, > 66 Jahrc) und TEW 
(< 1000, 1001-2000, 2001-3000, 3001-4000, >4001) sowie die 95% Verlraucusbereiche 
(2), wurden fiir Rauchcr der Gruppe „Stein“ gegentiber Rancher der Gruppe „white collar" 
fiir unterschiedlichc Dauer der Berufstatigkeit berechnct. 


Ergebnisse 

Von den insgesamt 1580 befragten mannlichen Patienten und 3160 Kontroliperso- 
nen wurden 177 Patienten und 197 KontroJlpersonen der Berufsgruppe „Stein*' zu- 
gcordnet. Von den 177 Patienten batten 164 (92,6%) einen Tumor der Gruppe Krey- 
berg 1,13 Patienten (7,3%) einen Tutuor der Gruppe Kreyberg II. 

Von den 177 Patienten waren 175 (98,9%) Zigarettenraucher; von den 197 Kon- 
trolJpersonen haben 162 (82,2%) geraucht (jeweils einschlieSIich Exraucher) - signi- 
fikant wentger (X 3 27,11; P < 1%). Alle Patienten mit cincm K I-Tumor haben 
geraucht, zwei Patientcn mit einem K II-Tumor waren Niemalsraucher. 
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Die zwei Patienten, die nicmals geraucht haben, waren zumZeitpunkt der Diagnose 
: 48 und 39 Jahre alt sowie 20 bzw. 5 Jahre in der Berufsgruppe „Stein“ tatig.,Die 35 
Niemalsraucher unter den Kontrolipersonen waren durchschnittlicli 65,4 Jahre .alt 
(SF = 1,38) sowie 29,4 Jahre (SF “ 1,60) berufstatig. 

In Tab. 1 sind die Durchschnittswerte fur Alter, Dauer der Berufstatigkeit, Jahre 
geraucht und TEW der Zigarettenraucher unter den Patienten und Kontrollpcrsoncn 
wiedergegeben. 


Tabellc 1. Mannliche Bronchuskarzinompatienten und KontroSIpersonen, Berufsgruppe 
,,Steinabbau und -verarbeitung", Durchschnittswerte fiir Alter, Berufsdauer, Rauchdauer 
und Teerexpositionswert (1 SF) 

Table 1. Male Jung cancer patients and controls belonging to occupation “mining and 
processing of stone”, mean values for age, years of occupation, years smoked and tar 
exposure (1 SE) 


1 ' 


Patienten 
(n = 175) 


Kontrollcn 
(n - J62) 


Alter zum Diagnosczchpuiikt 
, Jahre berufstatig 
Jahre geraucht 
Teerexpositionswert 


62,2 (0,78) 
27,7 (0,83) 
40,9* (0,81) 
2544 b (103) 


62,9 (0,77) 
29,4 (0,80) 
36,2 (0,96) 
2223 (114) 


*P < 1%; » P < 5%. 


Tabelle2. Lungcnkrcbsrisiko (adjustiert nach Alter und Teerexpositionswert) von Zigfl- 
rettenrauchcrn der Berufsgruppe „Steinabbau und -verarbeitung" (5) gegetuiber Zigarcttcn- 
rauchcrn tier Gruppe „whitc collar" (WC) nach Dauer dec Bciufstiitigkeit („wbite collar" 
R = 1,0) 

Tabic 2. Lung cancer risk (adjusted for age and rar exposure) of smokers belonging to 
occupation ''mining and processing of stone” (S) compared to smokers belonging to group 
"white collar” (WC) for different years of occupation (“white collar” R = 1.0) 


-10 

S WC 


jahre berufstatig 
11-20 21-30 31-40 

S WC S WC S WC 


40 T 
S WC 


P” Patienten 

18 10 

3j 24 

58 76 

51 96 

17 42 

175 248 

Ei) Kontrollen 

9 26 

29 68 

54 159 

67 214 

12 69 

162 536 

RR 

2,2 

2,7 

2,6 

1,6 

1,8 

2,0 

& 95% Vertr.-bereich 

l,6-3,0 

1,5-4,7 

1,6-4,4 

1,0-2,6 

0,8-4,4 

1,6-2,7 


20,07* 

10,19* 

13,42* 

3,02 

1,37 

27,54* 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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Paticntcn habcu sig. IaJigcr gcraucht (t = 3,70; P < 1%) und wciscn cinen sig. 
hohercn TEW (t = 2,09; P < 5%) auf als Kontrollpcrsonen. 

Kontrollpcrsonen warcn sfg. Mufigcr (X* 7,23; P -< 1%) Exraucher (n = 35, 
46,3%) sowic sig. Iringcr (t = 3,59; P < 1%) abstinent (15,2 Jahte, SF ~ 1,29) als 
Paticntcn (n = 55, 31,4% ; 8,58 Jahre, SF = 1,18). 

In Tab. 2 i$t das adjustierte (Alter, TEW) Lungcnkrebsrisfko von Rauchecn der 
Gruppe „Stein“ gegeniiber Rauchern der Gruppe ,,white collar" nach Berufsdauer 
dargestellt. Bis zu einer Berufstatigkeit von 30 Jahren wciscn Angchorige der Gruppe 
„Stein“ ein sig. hoheres (P < 1%) Lungcnkrcbsrisiko auf. 


Diskussion 

Die dominierende Bedeutung dcs Zigarettenkonsums fur das Entstehcn von Lun- 
genkrebs im Untersuchungskollektiv,,Stein" geht deutlich aus dem extremen Rauch- 
vcrhalten der Paticntcn hervor (gegenuber den Kontrollpcrsonen sig. Unterschiede 
bei Rauchdauec und TEW). Mit Ausnahme von zwei Personen haben alle Patienten 
regclm&Gig Zigaretccn gerauebt; entsprechend sind iiber 90% der liistologiscbcn 
Typen der Gruppe Kreyberg I zuzuordnen. 

Raucher der Gruppe „Stein" weisen nach Adjusticrung von Berufsdauer, Rauch- 
gewohnheit (TEW) und Alter gegeniiber Rauchern der Gruppe „white collar" ein 
(sig.) cfoppclc so holies Lungcnkrcbsrisiko auf; ein bctrachtlichcs OberschuGrisi’fco, 
das mit R = 2,7 sowic R = 2,6 fiir cine Berufsdauer von 11-20 Jahren bzw. 21-30 
Jahrcn die hdchsten Wcrtc erreicht. Einc kanzerogene Wirkung der unspeziHschcn 
Staubbclastung sclbst, wic sic fiir das Untersuchungskollektiv angenommen werden 
kann, ist nicht als Ursache dieses herufsbedingten Risikos anzunehmen (im positiven 
Fall ware cine groGcre Zahl von Nicmalsrauchern zu erwarten), vielmehr ein durch 
die Staubbclastung ausgclbster ProzeG, der die Wirkung des Tabakraucliens verstaikt. 

Folgende Erklarutig bietet sick an: 

Das Bronchuskarzinom tritt am hiiufigstcn in den zcntcalcn Atemwegen auf. In 
diesem Bcrcich ist die grUfttc Scliadstoffbclastung pro Flache (Zclle) anzunehmen, 
sic nimmt in Richtung pcriphcrc Atemwcgc ab, bedingt durch die Ztmahmc des 
Gcsamtquerschnittcs der Atcmwcgc. Staubcxposition sowic Tabakrauchcn verur- 
sachen Small Airways Dysfunction/Disease, chronische Bronchitis, Emphysem, wo- 
bei es schon friihzcitig zu einer Zunahme des peripheren Atemwcgwiderstandes 
komrat (Obersicht bei 4). Daraus rcsulticrt cine Abnahmc des Vcrdunnungseffcktes 
und damit cin Ansticg der Schadstoffkonzentration in den zentralen Atemwegen. 
Es ist vorstellbar, dafi durch Zusammenwirken von Staub und Tabakrauch der 
FrozeG in den peripheren Atemwegen verstarkt bzw. bcschlcimigt wird. Folgerichtig 
ist bei einem Rancher mit Staubbelastung die Schadstoffbelastung durch Zigaretten- 
rauch grower als bei einem Raucher mit identer Rauchgewohnheit, jedoch ohne 
Staubbelastung; entsprechend nimmt das Lungcnkrebsrisiko zu. 

Aus praventivmedizinischer Sicht zeigt die vorliegende Analyse, welchc Bedeutung 
fiir die Scnkung des Lungenkrebsrisikos MaGnahmen zur Vcrminderungder unspezi- 
fischcn Staubbclastung am Arbcitsplatz zukoinmt (folgerichtig auch fiir andcrc Er- 
krankungen). Wcitcrs laGt sich ablciten, daG die Erhaleung der Tabakabstincnz bzw. 
deren Wiedererlangung fiir Angchorige „scnsitiver" Berufe von groGer Bedeutung 
ist. Vollige Tabakabstincnz odcr zumindcst Tabakabstincnz am Arbeitsplatz sind 


ill 
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daher ArbeitsschutzmaGnahmcn glcichzusetzcn. Dies solltc in „sensittvcn“ Bctricbcn 
in Form von Gcsundheitsinformadon und Moglichkcitcn der Raucher be ratting (Rau- 
chcrentwdhnung) beriicksichtigt werden. 
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. gta tistical problem in relating exposures during 
A galley and length of gestation. S. Samuels* and 
q Remasters (NIOSH, Cincinnati, OH 45226). 

Exposures to DDT, lead, alcohol, and cigarette 
king have been linked to short gestational length. 
An interesting problem arises when preterm de¬ 
livery is related to exposures which accumulate over 
titne- Longer pregnancies have more opportunity for 
exposure in a cohort of pregnant workers; some 
nregraandes may be terminating while others are 
still adding to their exposure. If enough women work 
late in pregnancy, the largest final cumulative ex¬ 
posures may be associated with the oldest gesta¬ 
tional ages purely as an artifact. In this paper, sev¬ 
eral techniques, including a variant of the Cox life 
table regression model, are employed to overcome 
this problem- These procedures all relate the chance 
of preterm birth at a given gestational age only to 
cumulative exposures up to that age. The Cox model 
has several other attractive features. The method 
allows one to model the time of preterm delivery, 
treating post-term deliveries as “censored". In ad¬ 
dition, the method is based on ranks of delivery times 
and makes no parametric assumptions about the 
distribution of pregnancy length. These procedures 
are illustrated using a data set of over 1100 preg¬ 
nancies from a recently completed occupational 
study. One important conclusion is that the method 
chosen should depend in large part on the quality of 
the data available. 


Measuring exposure to tobacco smoke in infants: 
nicotine and cotinine in urine and saliva. R. Green¬ 
berg* (U. of N. Carolina, Chapel Hill, NC 27514), 
R. Etzel, N. Haley and F. Loda. 

Infants whose parents smoke have more lower re¬ 
spiratory illness than infants of non-smokers. An 
objective, quantitative measure of an infant’s ex¬ 
posure to tobacco smoke is needed to monitor the 
effectiveness of intervention programs. The authors 
studied the excretion of nicotine and its longer lasting 
metabolite cotinine by infants, using a radioimmu¬ 
noassay. Urine and/or saliva were collected from 19 
infants with no reported exposure within the pre¬ 
vious week and from 32 with at least two exposures 
within the previous 24 hours. The infants were under 
10 months of age and attending primary care clinics. 
Mean nicotine and cotinine concentrations in urine 
and saliva from exposed infants were significantly 
greater (p < 0.001) than from non-exposed. The best 
indicators of chronic exposure were the urine co- 
tinine to creatinine (ng/mg) ratio (mean exposed, 459; 
mean non-exposed, 19) and the saliva cotinine con¬ 
centration (mean exposed, 10.5 ng/ml; mean non- 
' exposed, 0.2 ng/ml). There was a direct relationship 
between cotinine excretion and number of cigarettes 
consumed daily by the mother. Acute exposure might 
best be measured by saliva nicotine (mean if exposed 
within the previous hour, 43.3 ng/ml; mean if ex¬ 
posed earlier, 14.5 ng/ml (p = 0.03)). Levels of nic¬ 
otine and cotinine from some infants were compa¬ 
rable to those found in actively smoking adults. This 
is the first reported study of a laboratory measure 
of infant passive smoking. 


The epidemiology of the menopause. S. Standfast,* 
V. Kirmss, B. Pasley and P. Gould (NYS Dept, of 
Health, Albany, NY 12237). 

There have been few population studies of the 
menopause in the United States. The study reported 
here of women aged 40-59 years looked at symptoms 
and patterns of health care related to menopausal 
status, knowledge, and attitudes related to meno¬ 
pause, estrogen use and endometrial cancer, and 
pertinent socioeconomic variables. The Gallup Or¬ 
ganization used random digit dialing to contact a 
probability sample of 1028 women (response rate, 
72%) in 13 upstate New York counties. Of the total 
respondents, 30% were premenopausal, 13% peri- 
menopausal and 57% postmenopausal (no period for 
one year); 23% had had an artificial menopause. The 
per cent of women reporting hot flashes ranged from 
17% among premenopausal women to a peak of 40% 
in those who stopped menstruating naturally 2-3 
years ago, declining to 21% among those with nat¬ 
ural menopause 5 or more years ago. Other common 
complaints of early postmenopause (up to 2 years) 
were fatigue, pain or aching of muscles, joints or 
bones, insomnia, night sweats and parethesias. Fifty 
one per cent of the women saw a medical doctor for 
their complaints. Estrogen was prescribed for 11% 
of total respondents; 4.9% were current users. Hot 
flashes constituted the symptom for which estrogen 
was most prescribed. No risk of estrogen use was 
known by 35% of the respondents, 43% indicated 
cancer and 18% mentioned endometrial cancer. Pri¬ 
mary sources of information on the menopause were 
reported as magazines 20%, talking to doctor 18%, 
reading books 16%, newspaper 13%, and pamphlets 
11%. This population-based study will be used in 
educating women and physicians about the meno¬ 
pause rather than using the biased sample usually 
seen in doctor’s offices. 

Cancer 

Chairman: R. Peters 

Patterns of lung cancer risk by detailed cigarette 
smoking categorization. J. Lubin* and W. Blot (NCI, 
Bethesda, MD 20205). 

A cage-control study of lung cancer involving in¬ 
terviews with 7800 patients and 15,000 hospital- 
based controls was carried out in seven locations in 
Europe. The large size of the study enabled the most 
precise assessment to date of 1) the impact of filter 
cigarettes, 2) the relative importance of duration vs. 
intensity of use, 3) the differences in risk between 
males and females, 4) the effect of reducing or quit¬ 
ting smoking, and 5) the variation in risk by his¬ 
tologic type oflung cancer. Lifelong nonfilter smokers 
were at twice the risk of lifelong filter smokers after 
controlling for duration of smoking, but strong gra¬ 
dients were observed with increasing consumption 
for both types. The number of cigarettes smoked per 
day and the number of years smoked were indepen¬ 
dent risk factors whose effects combined in multi¬ 
plicative Fashion- Gradients in risk with years of use 
and amount smoked were similar in males and fe¬ 
males among both filter and nonfilter smokers, sug¬ 
gesting that the two sexes respond nearly equally 


Source: https://www.in )cuments.ucsreau7aocs7zl 
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to equivalent tobacco exposures. Reducing the with a single undescended testis, there was no jj£*’ 
number of cigarettes per day, or switching to a filter dication of an excess risk in the contralateral teatjj * 
or low tar brand, resulted in only a small decrease Initially, a 50% excess risk was found with a historr'"’ 
in risk compared to completely stopping smoking, of groin hernia; however, this was apparently d UB 
The rate of decrease in risk with cessation was sim- to the correlation of undescended testes with hemi* ' 
ilar by type of cigarette and varied only slightly with since a history of uncomplicated hernia yielded a' | 
years of use. There were dose-response relationships reduced risk (RR = 1.2). Contrary to other reports ! 
with consumption for all cell types, but the trends the authors found no excess risk for testicular can<*r i 
were greater for squamous and oat cell cancers than associated with potential external means of ele. ■ 
for adenocarcinomas. vating testicular temperature (e.g., wearing jockey 

shorts vs, wearing boxer shorts, or taking a bath vj, 

Smoking and herpes simplex virus type 2 infection: taking a shower). Information on a variety of other v 
effects on cervical dysplasia. R. Mayberry, 1 ' W. Win- potential risk factors such as place of childhood res- 


kelstein, Jr, (UC Berkeley School of Public Health, idence, childhood illnesses, family history of related 
Berkeley, CA 94720) and J. Schachter. conditions, and cigarette smoking was collected and 

To assess the hypothesis that cigarette smoke pro- is presented, 
motes the oncogenic expression of herpes simplex 

virus type 2 (HSV-2) in the development of cancer Case-control study of childhood cancers in Utah. K. * 
of the cervix, the exposure to HSV-2 and the smoking Schuman,* J. Gardner, J. Lyon and D. West (U. of h 
habits of 210 women with cervical dysplasia were Utah, Salt Lake City, UT 84132). 
compared with those of 317 unmatched controls who All cases of cancer diagnosed in Utah residents t 
were attending women’s clinics at the same medical <10 years of age for 1966-1979 were identified i 
center. The subjects had participated in a previous through the Utah Cancer Registry (N = 499). Study ■ 
study investigating the importance of chlamydia and cases were limited to white, singleton births horn in ) 
HSV-2 infections on cervical cancer. The history of Utah {N - 419). Birth certificates were obtained for i 
cigarette smoking on each of the current study sub- 91% of the study cases, and two matching adjacent 
jects was obtained through a mailed questionnaire, birth certificates were selected as controls for each i 
Using as the reference, women who do not smoke case. Cases and controls were compared for parental l 
and who were unexposed to HSV-2, the crude risk characteristics of age, education, state of birth, and 
(odds ratio) for HSV-2 exposed current smokers was occupation. Reproductive characteristics, including * 
significantly greater than unexposed nonsmokers and birth weight, previous births, congenital malfor- 
greater than the risk for exposed nonsmokers. When mations, and complications of labor and delivery, • 
the analyses were restricted to cases with histolog- were also evaluated. These characteristics were an* 
ically confirmed severe dysplasia, carcinoma in situ, alyzed by age at diagnosis, county of residence, site * 
and microinvasive carcinoma, the crude risks of dis- and histologic type, and 6 tage. The trend seen for ’ 
ease were as follows: 6.30 for HSV-2-exposed current the entire United States of higher male than female i 
smokers; 4.25 for HSV-2-exposed past smokers; 3.71 rates was not observed, but, overall, the Utah inti- - t 
for HSV-2-exposed nonsmokers. The trend was sta- dence of these cancers was comparable to national * 
tistically confirmed (p < 0.025) by the extension of figures. A consistent and significant trend was seen i 
the Mantel-Haenszel chi-square test of trend with for maternal age at time of birth of the child who 
one degree of freedom. Adjustment for sex-related eventually developed cancer. Cancer risk was 50% J 
variables and other variables separately did not alter higher in children whose mothers were age 30 years 
the observed trend. Multiple logistic analyses are and over at time of birth. The leukemia/lymphoma ; 
currently under way to simultaneously adjust for risk was more than twofold higher for children of ^ 
the effect of various extraneous factors. women over age 35 years, as compared to age 18 

years or less at time of birth. Further detailed anal-1 
Risk factors for testicular cancer in young men. L. yses are presented. 


Brown* (NCI, Bethesda, MD 20205), L. Pottem, R. 
Hoover, N. Javadpour, K. O’Connell and R. 
Stutaman. 


A case-control study of cancer of the nasal cavity 3 
and sinuses. L. Brinton,* J. Becker, W. Blot, R.i| 


An epidemiologic investigation of risk factors for Hoover and J. Fraumeni, Jr. (NCI, Bethesda, MDJ 
testicular cancer in patients aged 18-42 years seen 20205). tygl 


at three medical centers during 1976-1981 resulted 
in interviews with 271 testicular cancer cases and 


In High Wycombe, England, and certain otherJ 
ireas, an increased risk of adenocarcinomas of that? 


259 other cancer controls. This large series of cases nasal cavity and sinuses has been noted among fur-* 
enabled analysis of a number of medical and demo- niture workers and woodworkers. To examine thiflw 
graphic characteristics previously suggested as risk relationship in the United States and to clarify oth«rffl 
factors for testicular cancer in smaller studies. Con- risk factors for nasal cancer, a case-control study of* 


sistent with other studies, a history of unde¬ 
scended testes resulted in a fourfold (p < 0 . 01 ) in- 


160 patients and 290 controls was conducted in North! 
Carolina and Virginia. Employment in the furniture ]| 


crease in risk for testicular cancer. However, this industry was not associated with squamous cell .j 


riak was positively related to age at correction, with 


i, but increased the risk of adenocarcinoma by J 


relative risks (RR) of 1.0, 2 . 0 , and 7.0 for patients fivefold. Risks were excessive among those exposed. 


whose maldescent was corrected at ages < 6 , 6 - 10 , 
and >10 years, respectively. Also, for those cases 


to wood dust, with duration and latency effects supr|l 
porting a causal role. Elevated risks among males.jg 
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Zusammenfassung 
Die vorliegende Studie an 792 Pa - 
tienten mit Bronchialkarzinom aus 
dem Raum Mannheim-Ludwigsha- 
' "fen-Heidelberg ergab unter ande- 
rem, dafi 97,3% unserer Lungen- 
- krebspatienten Raucher waren. 

Das durchschnittliche Sterbealter der 
Filterzigarettenraucher lag - stati- 
stisch gesichert-um 1,6 Jahre nied - 
riger als bet den Zigarettenrauchem 
ohne Filter. Da die durchschnittliche 
Latenzzeit als ein Parameter der 
kanzerogenen Aktivitdt einer Noxe 
gilt, sprechen unsere Befunde klar 
gegen eine geringere Gesundheits- 
schadlichkeit des sogenannten 
„Leichtrauchens“ in Form von Fil¬ 
terzigaretten, zumal diese Lebens- 
verkiirzung festgestellt witrde, ob- 
wohl der durchschnittliche Tages- 
konsum der Raucher-mit Filter um 


4,6 Zigaretten tdglich geringer war 
als bei den Zigarettenrauchem ohne 
Filter. Ebenso lag die Gesamtzahl 
der gerauchten Zigaretten bei den 
Filterrauchem um etwa ein Funftel 
niedriger. Auch die Gesamtrauch- 
dauer der Filterzigarettenraucher 
war mit durchschnittlich 40,5 Jahren 
deutlich kurzer als bei den Rauchem 
ohne Filter mit 43,1 Jahren. Ebenso 
hatten wesentlich mehr Filterzigaret -' 
tenraucher das Rauchen fur mehr als 
ein Jahr unterbrochen als Zigaret- 
tenraucher ohne Filter (23,2% bzw. 
14,1%). 

Diese Befunde werden als weiterer 
Beweis dafiir betrachtet, dafi durch 
das sogenannte Leichtrauchen die 
Gesundheitsschdden des Rauchens 
nicht wesentlich reduziert werden 
konnen. 



Da vuriiegenue bettrag ist cine Jvurz- 
fassung der wichtigsten Ergebnisse der 
Dissertation von Knoth u. Bohn [8] an 
der Forschungsstelle fur preventive 
Onkologie, die von F. Schmidt ange- 
regt und betreut wurde. Primares Ziel 
dieser statistischen Untersuchung zur 
Atiologie des Bronchialkarzinoms war 
die Priifung der Frage, ob Filterziga¬ 
retten im Vergleich zu Zigaretten oh¬ 
ne Filter weniger gesundheitsschadlich 
sind. 

Das Rauchen, besonders das Zigaret- 
tenrauchen, ist die wichtigste Ursache 


aes broncmaikarzinoms; an anderer 
Stelle hat einer von uns [13] mehr als 
30 Argumente dargelegt, die daran 
keinen Zweifel mehr offenlassen. 

Fur 90% aller Bronchialkarzinome ist 
das Rauchen der entscheidende Fak- 
tor. Diesen SchluB erlaubt bereits die 
Studie von E.C. Hammond an 37000 
„statistischen ZwiIIingen‘\ Mit einem 
Anteil von fast 30% ist das Bronchial¬ 
karzinom auch bei uns an die Spitze 
aller Krebsformen bei Mannem ge- 
riickt. Fur die kanzerogene Wirkung 
des Rauchens stehen dabei die Ge- 
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samtzahl der gerauchten Zigaretten, 
die Inhalationstiefe und der Zeitpunkt 
des Rauchbeginns im Vordergrund. 
Weiterer Untersuchungen bedarf je- 
dgch die Frage, ob sich das Lungen- 
krebsrisiko durch Reduzierung des 
Schadstoffgehalts von Zigaretten, die 
iiberwiegend durch Zigarettenfilter 
erfolgt, wesentlich vermindem laBt. 

Rauchgewohnheiten von 
Bronchialkarzinom- 
Patienten analysiert 

Wir werteten dazu etwa 150000 
Krankenbiatter der zehn Jahrgange 
von 1967 bis 1976 aus vier GroBklini- 
ken im Raum Mannheim-Ludwigsha- 
Een-Heidelberg (Stadtische Kranken- 
anstalten Mannheim und Ludwigsha- 
fen, Thoraxchirurgische KLinik Hei- 
delberg-Rohrbach und Medizinische 
Universitatsklinik Heidelberg) aus. 
Alle Falle ohne histologische oder zy- 
tologische Sicherung-.der- Diagnose 
Bronchialkrebs bzw. ohne eindeutige 
Klarung, ob ein primarer Lungentu- 
mor oder eine Metastase vorlag, wur- 
den ausgeschlossen. Insgesamt wur- 
den auf diese Weise 2367 primare 
Bronchialkarzinome ermittelt. Leider 
waren die Angaben iiber die Rauchge¬ 
wohnheiten in den Krankenblattem 
nur sehr Iiickenhaft. Deshalb wurden 
an die Angehorigen ersten Grades 
dieser verstorbenen Patienten Frage- 
bogen mit insgesamt 52 Fragen nebst 
frankiertem Ruckantwortumschlag 
und erlauterndem Begleitbrief ver- 
schickt. Die Fragen betrafen alle nach 
unserer heutigen Kenntnis potentiel- 
len Kausal- und Kofaktoren fur die 
Entstehung des Bronchialkarzinoms. 
Von den 2367 versandten Fragebogen 
kamen 827 zuriick. Nach AusschluB 
unzureichend beantworteter Fragebo¬ 
gen verblieben 792 fur eine statisti- 
sche Auswertung. Die Antworten 
wurden auf Lochkarten iibertragen. 
Die Datenverarbeitung erfolgte zu- 
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nachst fur die einzelnen Fragen ge- 
trennt. Soweit es aufschluBreich er- 
schien, wurden anschlieBend einzelne 
Fragen im Hinblick auf etwaige Kor- 
relationen uberpruft. 

Rauchen ist die Haupt- 
ursache fiir Lungenkrebs 

Von den 792 Bronchialkarzinomen 
entfielen 733 auf mannliche und 59 
auf weibliche Patienten. Nur 4,2% der 
Fragebogen wurden von anderen An- 
gehorigen als Ehegatte, Sohn oder 
Tochter ausgefiillt. In 67,9% stamra- 
ten die Angaben von den Ehegatten 
der verstorbenen Patienten, so daft wir 
annehmen diirfen, daB die Angaben 
iiber die Rauchgewohnheiten des 
Ehepartners realistisch sind. 

Da die rauchenden Patientinnen - mit 
Ausnahme einer „Gemischtrauche- 
rin“ - nur Filterzigaretten konsumier- 
ten, erlauben sie durch das Fehlen ei¬ 
ner Vergleichsgruppe keine Aussage 
iiber eine eventuelle Abweichung des 
Krebsrisikos durch das Rauchen von 
Filterzigaretten. Unsere SchluBfolge- 
rungen stiitzen sich demnach auf die 
Befunde an den 733 Bronchialkar- 
zinompatienten mannlichen Ge- 
schlechts, von denep 293 Filterziga¬ 
retten und 206 Zigaretten ohne Filter 
bevorzugt hatten. Der Rest rauchte 
„gemischt“ bzw. Zigarren odcr Pfeife. 
In die Auswertung iiber die eventuelle 
Wirkung des Filters wurden die „Ge- 
mischtraucher“ nicht einbezogen. 

Der erste bemerkenswerte Befund 
war, daB 97,3% der Bronchialkrebs- 
patienten Rauchcr waren. Dieser Pro- 
zentsatz stimmt mit internationalen 
Forschungsergebnissen weitgehend 
iiberein. Er ist ein weiterer Beleg fur 
die uberragende Rolle des Rauchens 
als Lungenkrebsursache, zumal Hin- 
weise auf besondere berufiiche Kan- 
zerogenexposition weder bei den 
mannlichen noch faei den weiblichen 
Patienten ermittelt werden konnten, 
Dies 1st auch cin zusatziicher Beleg 
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dafiir, daJ3 industrielle Emissionen 
und Luftverunreinigungen durch den 
Autoverkehr als Bronchialkrebsursa- 
che deutlich zuriicktreten. Zu der glei- 
chen SchluBfolgerung kam im iibri- 
gen u.a. auch Ulmer [15] in seiner 
soeben erschienenen Monographie 
iiber den Stadt-Land-Faktor beim 
Bronchialkarzinom im Ruhrgebiet. 

Filterzigarettenraucher 
konsumierten 
weniger Zigaretten 

Bemerkenswerterweise bestanden bei 
den rauchenden Patienten deutliche 
Unterschiede in den Rauchgewohn¬ 
heiten nicht nur hinsichtlich der Be- 
vorzugung von Zigaretten mit oder 
ohne Filter: Die Raucher von Filterzi¬ 
garetten rauchten im Mittel mit 26,4 
Zigaretten taglich deutlich weniger als 
die Zigarettenraucher ohne Filter mit 
durchschnittlich 31,0 Zigaretten pro 
Tag. 95% aller. Filterzigarettenrau- 
cher konsumierten zwischen 24,6 und 

28.3 Zigaretten taglich. Dagegen hat- 
ten 95 % der Raucher filterloser Ziga¬ 
retten einen Tageskonsum von 28,4 
bis 33,7 Stuck. 

Raucher ohne Filter rauchten nur in 
7,8% zehn oder weniger Zigaretten. 
Bei den Filterrauchern waren es dage¬ 
gen mit 17,4% mehr als doppelt so¬ 
viet Mehr als 41 Zigaretten rauchten 
nur 4,8% der Filterraucher, dagegen 

8.3 % der Raucher ohne Filter. 

Das bedeutet: Eine vergleichende Ge- 
geniiberstellung von Zigarettenrau- 
chem, die sich auf das Rauchen von 
Zigaretten mit und ohne Filter be- 
schrankt, ist unzulassig. Diese Fehler- 
quelle ist in den meisten alteren Un- 
tersuchungen unberucksichtigt geblie- 
ben, aus denen eine geringere Ge- 
sundheitsschadlichkeit von Filterziga¬ 
retten abgeleitet wurde (zum Beispiel 
[4—6]). Wahrscheinlich waren die Un¬ 
terschiede zwischen Rauchern mit und 
ohne Filter noch wesentlich groBer, 


wenn man auch die Inhalationsge- 
wohnheiten beriicksichtigen wiirde. 
Leider besteht diese Moglichkeit bei 
retrospektiven Studien nicht. Die un- 
terschiedlichen Rauchgewohnheiten 
von Rauchern mit und ohne Filter 
scheinen auf ein hoheres „Gesund- 
heitsbewuBtsein“ der Filterzigaretten- 
raucher hinzuweisen - sofem man bei 
Rauchern von GesundheitsbewuBt- 
sein uberhaupt sprechen kann; ver- 
mutlich ist in dieser Einstellung - der 
Hoffnung, durch „Leichtrauchen“ das 
Gesundheitsrisiko zu vermindern — 
auch die Hauptursache fiir die Bevor- 
zugung von Filterzigaretten durch die¬ 
se Gruppe unserer Patienten zu su- 
chen. Darauf scheint auch hinzudeu- 
ten, daB der Anteil der Fiiterzigaret- 
tenfaucher, die das Rauchen fiir mehr 
als ein Jahr unterbrochen hatten, mit 
23,2% gegeniiber 14,1% bei den 
Rauchern ohne Filter deutlich hoher 
war. 

Als MaBstab der kanzerogenen Akti- 
vitat einer Noxe gelten vor allem .drei 
Kriterien: 

a) Die Hohe der zur Krebserzeugung 
erforderlichen Dosis, 

b) der Anteil der an Krebs Er- 
krankten, 

c) die durchschnittliche Latenzzeit bis 
zur klinischen Manifestation bzw. bis 
zum Ableben des Patienten. 
Hinsichtlich des Prozentsatzes der Er- 
krankungen an Bronchialkarzinomen 
bei Zigarettenrauchem mit und ohne 
Filter erlaubt die vorliegende Studie 
durch die erwahnten abweichenden 
Rauchgewohnheiten in beiden Grup- 
pen keine eindeutige Aussage, wenn 
man davon absieht, daB daraus klar 
hervorgeht, daB eine „grobe“ verglei¬ 
chende Gegeniiberstellung der Bron- 
chiaikarzinomhaufigkeit bei Rauchern 
mit und ohne Filter zu falschen 
SchluBfolgerungen fiihren muB und 
deshalb unzulassig ist. 
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K iirzcrc Zeit bis zur 
Krebserzeuizung 
bei Filterzigaretten 

Eine klare Aussage erlauben dagegen 
unsere Auswertungsergebnisse hin- 
sichtlich der durchschnittlichen La- 
tenzzeit: Die Raucher von Filterziga¬ 
retten starben durchschnittlich im Al¬ 
ter von 60,6 Jahren, die Raucher ohne 
Filter dagegen erst mit 62,2 Jahren. 
Nicht die Filterzigarettenraucher leb- 
ten demnach langer, wie man hatte er- 
warten durfen, wenn Filterzigaretten - 
wie die Industrie behauptet - weniger 

I gesundheitsschadlich waren, sondem 

* die Raucher ohne Filter. Der Unter- 

- schied von 1,6 Jahren erscheint auf 
den ersten Blick nicht sehr gravierend, 
ist aber eindeutig statistisch gesichert; 
95% aller Filterzigarettenraucher 
starben im Alter von 59,6 bis 61,7 

- Jahren, 95% der Raucher ohne Filter 
dagegen zwischen 61,1 und 63,3 
Jahren. 

Dieses bedeutsame Ergebnis wird 
aber noch wesentlich eindnicksvoller, 
wenn wir folgende Befunde beruck- 
sichtigen: 

1. Der durchschnittliche Tageskonsum 
der Zigarettenraucher ohne Filter war 
nicht niedriger, sondern - wie erwahnt 
— um 4,6 Zigaretten taglich hdher ais 
bei den Filterzigarettenrauchern. 

2. Der durchschnittliche Gesamtkon- 
sum an Zigaretten bis zur Krebsent- 
stehung lag ebenfalls mit 379000 bei 
den Filterrauchem gegenuber 468 000 
bei den Zigarettenrauchern ohne Fil¬ 
ter nicht etwa hoher, wie aufgrund der 
verkurzten Latenzzeit im Fall niedri- 
gerer Schadlichkeit von Filterzigaret¬ 
ten zu erwarten gewesen ware, son¬ 
dern deutlich niedriger. 

k 3. Die Gesamtrauchdauer der Filterzi- 

f garettenraucher betrug im Durch- 
schnitt nur 40,5 Jahre, fiir die Raucher 
ohne Filter dagegen 43,1 Jahre; 95% 
aller Filterzigarettenraucher hatten 
38,0 bis 43,0 Jahre geraucht, 95% der 


Raucher ohne Filter dagegen 41,1 bis 
45,1 Jahre. Auch dies ist das Gegen- 
teil dessen, was im Fall geringerer 
Schadlichkeit von Filterzigaretten zu 
erwarten war. 

4. Das gleiche gilt fiir den Anted der 
Raucher, die das Rauchen fiir mehr 
ais ein Jahr unterbrochen hatten; Er 
war bei den Filterrauchem mit 23,2% 
wesentlich hoher ais bei den Rauchem 
ohne Filter mit 14,1%. 

Trotz angebiich vermin- 
derten Schadstoffgehalts 
nimmt die Zahl der 
Bronc hialkrebs-Toten zu 

Wir halten also fest: Wenn Filterziga¬ 
rettenraucher trotz geringeren Tages- 
konsums, trotz niedrigeren Gesarat- 
konsums, trotz kiiizerer Gesamt¬ 
rauchdauer und obwohl sie wesentlich 
haufiger das Rauchen fiir mehr ais ein 
Jahr unterbrochen hatten, statistisch 
gesichert friiher ihrem Bronchialkrebs 
erlagen ais Zigarettenraucher ohne 
Filter, ist die Frage berechtigt, wie 
diese Befunde mit der Behauptung 
der Zigarettenindustrie in Einklang 
gebracht werden konnen, die auf dem 
bundesdeutschen Markt befindlichen 
Zigaretten seien die „Ieichtesten der 
"Welt* 1 , und ihr Schadstoffgehalt sei 
seit 1961 auf weniger ais die Halfte 
vermindert worden. 

Wir haben keine Moglichkeit, diese 
Angaben der Industrie durch exakte 
Messungen nachzupriifen. Skepsis er- 
scheint jedoch schon im Hinblick auf 
den hohen Marktanteil intemationaler 
Zigarettenkonzerne auch auf dem 
bundesdeutschen Markt angebracht. 
Selbst wenn die Angaben der Indu¬ 
strie jedoch stimmen, ware dies aus 
folgenden Griinden praktisch weitge- 
hend bedeutungslos, wie von Schmidt 
an anderer Stelle [10-12] iiberzeu- 
gend nachgewiesen wurde: Seit 1961 
ist - trotz angebiich auf weniger ais die 
Halfte reduzierten Schadstoffgehalts 


bundesdeutscher Zigaretten - die Ge- 
samtzahl der Lungenkrebstoten in der 
Bundesrepublik standig weiter gestie- 
gen und erreichte mit iiber 27 000 im 
letzten, vom statistischen Bundesamt 
ausgewerteten Jahr ebenso einen neu- 
en Rekord wie der Zigarettenkonsum 
1981 mit iiber 129 Milliarden Stuck. 
Es kann also nicht stimmen, wenn Dr. 
Feldgen ais Sprecher der deutschcn 
Zigarettenindustrie schon 1975 be- 
hauptete [5]: „Wir rauchen heute 
zwar doppelt so viele Zigaretten wie 

1960 - namlich 126 Milliarden Stuck 
im Jahr - und nehmen trotzdem weni¬ 
ger Nikotin und Teerstoffe auf.“ 

Das gleiche gilt fiir die „Trendanaly- 
sen iiber den Verbrauch von Nikotin 
und Rauchkondensat in der Bundes¬ 
republik Deutschland^ [14], die Timm 
im Auftrag der Industrie 1976 zum 
dritten Male veroffentlichte und wie 
folgt zusammenfaSte: „Rechnet man 
diese Ergebnisse in Zigarettenaqui- 
valente des Typs aus dem Jahre 1961 
urn, so entspricht der fiir 1975 ermit- 
telte Konsum von 21 Zigaretten je 
Raucher nur einem Aquivalent von 
circa 10 Zigaretten aus dem Jahre 
1961.“ Hier werden Schadstoffgehalt 
und Schadstoffaufnahme falschlich ais 
identisch betrachtet und vollig unzu- 
lassigerweise gleichgesetzt. 

Schadstoffgehalt 
und Schadstoffaufnahme 
sind nicht das gleiche 

Auch der Einwand, daJ3 sich diese 
Schadstoffverminderung infolge der 
langen Latenzzeit des Bronchialkarzi- 
noms noch nicht voll habe auswirken 
konnen, ist unzutreffend. Er wurde 
bereits eindeutig durch die Ergebnisse 
der 20-Jahres-Analyse an 40000 bri- 
tischen Arzten von Doll u. Hill [4] wi- 
derlegt: 3500 von ihnen gewohnten 
sich von 1951 bis 1964 - also etwa 
dem gleichen Zeitraum wie zwischen 

1961 und 1975 - unter dem Eindruck 
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A. Knoth, H. Bohn, F. Schmidt: 
Filterzigaretten als Lungenkrebsursache 
Med. Klin. 78 (1983), 25-28 (Nr. I) 





wissenschaftlicher Forschungsergeb- 
nisse das Rauchen at). Parallel dazu 
sank die altersberichtigte Lungen- 
krebsrate britischer Aizte von. 1951 
bis 1966 ura rund ein Viertel, wahrend 
sie bei der Cibrigen Bevolkerung in 
England im gleichen Zeitraum weiter- 
hin stark anstieg. Waren demnach 
Schadstoffgebalt und Schadstoffauf- 
nahme identisch, hatte sich die Zahl 
der Lungenkrebstoten bis 1975 - und 
erst recht bis 1981 - deutlich vermin- 
dera miissen, zumindest aber nicht zu- 
nehmen diirfen. Schon das ist ein ein- 
deutiger Beweis dafiir, daB Schad- 
stoffgehalt und Schadstoffaufnahme 
■rcht in einen Topf geworfen werden 
■rfen.' 

Noch—uberzeugender, daB durch 
„Leichtrauchen“ das Problem der Ge- 
sundheitsschadlichkeit des Rauchens 
nicht gelost werden kann, sind die Be- 
funde von Harke [6], Er war als Mitar- 
beiter.jdes- inzwischen geschlossenen 
Forschungsinstituts der Zigarettenin- 
dustrie sicher unverdachtig, der Kam- 
pagne fiir das Leichtrauchen in den 
Riicken fallen zu wollen. Anhand von 
Urinanalysen fur Nikotin und seine 
Abbauprodukte fand er - in offen- 
sichtlichem Zusammenhang vor aliem 
mit unterschiedlicher Inhalationstiefe 
- eine Schwankungsbreite im Verhalt- 
nis von 1 bis 350. Nicht der Schad- 
stoffgehalt von Zigaretten ist demnach. 
fiir die Gesundheitsschaden entschei- 
dend, sondera die Inhalationstiefe. 
Selbst bei einer Reduktion des Schad- 
stoffgehalts von Zigaretten auf weni- 
ger als die Halfte wiirde eine (unbe- 
wuBte) Erhohung der Inhalationstiefe 
nur um 1% - um den „Nikotinhun- 
ger“ des Ranchers zu stillen - ausrei- 
chen, um eine Schadstoffverrainde- 
rung von Filterzigaretten auf die Half- 

e zu kompensieren Oder sogar zu 
rkompensieren. 

midt [11] zog daraus schon 1977 
den SchluB, daB auf dem Wege des 
Leichtrauchens das Gesundheitsrisiko 
des Rauchens nicht wesentlich redu- 


ziert werden kann. Eine ganze Reihe 
Seitheriger Untersuchungen kamen zu 
dem gleichen Ergebnis, zum Beispiel 
[1, 3, 7, 9, 16]. Eine Verminderung 
der Teerstoffe im Tabakrauch er- 
scheint zwar in jedem Fall erstrebens- 
wert, nicht jedoch des Gehalts an Ni¬ 
kotin, weil geiade er fiir die Beibehal- 
tung des Rauchens und auch fiir die 
Inhalationstiefe entscheidend ist. Die 
vorliegenden Ergebhisse sind fiir diese 


Auffassung ein weiterer eindrucksvol- 
ler Beleg. 

Schon frliher hatte F. Schmidt der Zi- 
garettenindustrie geraten, nicht Ziga¬ 
retten mit besonders medrigem, son¬ 
dera eher mit relativ hohem Nikotin- 
gehalt - bei niedrigen Kondensatwer- 
ten - auf den Markt zu bringen, um 
das Nikotinverlangen des Rauchers 
mit einem geringeren Tageskonsum 
an Zigaretten zu befriedigen. 


Summary: Filter cigarettes as a causal factor of bronchial carcinoma 


A study on 792 patients with bron¬ 
chial carcinoma in the region Mann¬ 
heim -'Ludwigshafen - Heidelberg 
showed the following results: The 
death age of smokers consuming fil¬ 
ter cigarettes was statistically sig¬ 
nificant on an average 1.6 years 
lower than of cigarette smokers with¬ 
out filter. The time of latency passes 
for a parameter of the carcinogenic 
activity of a noxious substance. 
Therefore our results contradict the 
assertion of lowered health damages 
by the so-called ",light smoking ” by 
filter cigarettes. This conclusion is 
supported further by the following 
statements: The shortened life expec¬ 
tancy was observed in spite of a 
lower daily consumption of the 


patients smoking with filter by 4.6 
cigarettes on an average. Just so the 
total amount of smoked cigarettes by 
smokers with filter was by a fifth 
smaller. Furthermore the total dura¬ 
tion of smoking of smokers with fil¬ 
ter was 40.5 years and distinctly 
shorter in comparison to smokers 
without filter who smoked 43.1 
years in the mean. In addition sub¬ 
stantially more smokers of filter 
cigarettes had interrupted • their 
smoking for more than one year 
than smokers without filters (23.2% 
resp. 14.1%). These results are con¬ 
sidered as a further proof for the 
thesis that the so-called light smok¬ 
ing does not diminish the health 
damages of smoking substantially. 
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j A cue-control study of lung csncer involving interviews 
ndi 7,S£M cases and 15,207 hospital-based controls was 
arried out in seven locations in Western Europe. The large 
arty size permitted the calculation of precise estimates of 
9c relative risk of lung cancer associated with smoking 
*krent types of cigarettes. Lifelong nonfilter smokers 
wt at nearly twice the risk of lung cancer compared to 
filter smokers after controlling for duration of 
oprttte use and number smoked per day {RR = 1.7 for 
Mlei and 2.0 for females). Lung cancer risks for filter, 
Miter and mixed smokers increased in proportion to 
■»wty and duration of smoking and decreased with 
jince stopping smoking. The findings indicate that 
rwention activities should continue to emphasize smok- 
■fOKation, although switching to low-tar cigarettes may 
yield some reductions in lung cancer risk. 

h recent years several studies have suggested that 
58 risk of lung cancer among smokers of filter (or low- 
^ cigarettes is lower than the risk for users of nonfil- 
*M° r high-tar) cigarettes (Brass and Gibson, 1968; 
at-, 1977; Hammond etal., 1976; Hawthorne 
1978; Kunze and Vutuc, 1980; Reid, 1966; 
T^gton, 1981 ; Vutuc and Kunze, 1980; Wynder et 
■ WO; Wynder and Stellman, 1979). Small numbers 
in these studies, especially among lifetime filter 
J:. ers and among females, have often precluded a 
J^led evaluation of the risk reduction associated 
u; alter cigarettes, or of the relationships between 
type and other measures of cigarette expo- 
^ fhis paper presents results from a case-control 
^involving over 23,000 subjects, focusing on the 
1 5 h r rences m r ’ s k associated with nonfilter and filter 
( an d high vs. low-tar) and the comparative 
w. nce of intensity, duration and cessation of 
ea'ch type of cigarette. 

lvia 1 eRJAL AND METHODS 

i 1976-1980 lung cancer cases were drawn from 

' Tau 3 ! 5 al seven study '-■“nters Western Europe 
^ ata collection in Rome was initiated 1 year 
\ to ^7 and continued through 1980.) Although 
of hospital varied, all 6,920 male and 884 
1:3563 were ascertained from admission records 
6^' u Sh inquiries addressed to hospital staff. Upon 
, ^ n of a suspected lung cancer patient, interviews 
Srlv i rta ^ en w JtW n the shortest possible time. 

Patents agreed to be interviewed. If the 
I was verified as primary lung cancer, the sub- 
| 93 re tained as a case. In the rare instances when a 


subject was discharged from hospital prior to inter¬ 
view, no attempt was made to follow-up and the indi¬ 
vidual was omitted from the study. 

Two controls were matched to each case by sex, age 
and study site. Controls were obtained by searching 
records of the various hospital units, then interviewed, 
usually a few weeks after the case. At several study sites 
matching was also carried out on hospital accommoda¬ 
tion. For other sites this criterion was impractical, since 
accommodation was not related to socioeconomic 
status but to the physical condition or the medical 
treatment of the patient. Two controls could not be 
obtained for all cases, so that not all matched triples 
were complete. 

During the first 6-12 months of the study, controls 
were accepted if they had no present or previous tobac¬ 
co-related diseases. (Unacceptable control diseases in¬ 
cluded: cancers of the oropharynx, larynx, esophagus, 
pancreas, liver, kidney and bladder, myocardial infarc¬ 
tion, stroke, peripheral vascular disease, aortic aneu¬ 
rysm, chronic bronchitis, emphysema, peptic ulcer, cir¬ 
rhosis of liver, arteriosclerosis and other vascular dis¬ 
eases. This list was modified in 1977; see footnote to 
Table II). Because of the difficulty in locating suitable 
controls and their obviously reduced tobacco exposure, 
this criterion was changed" in all areas except France, 
thus permitting patients currently admitted for a dis¬ 
ease not considered to be tobacco-related to serve as 
controls. The change in the control selection criteria 
had a negligible impact on results because of the large 
study size and the small number enrolled during the 
start-up phase. In almost all areas controls also were 
matched to the case by hospital. However, because of 
the different health care delivery systems, with some 
hospitals being specialized oncoloev ot pulmonary cen¬ 
ters, some controls were recruited from nearby hospi¬ 
tals or clinics. In all, 13,460 male and 1,747 female 
controls were enrolled. The distribution of the control 
diseases is given in iaDle 11. 

All subjects were interviewed by trained interview¬ 
ers using a precoded questionnaire. Due to design con¬ 
straints (specialized hospitals, or cancer wards or 
floors) not all interviewers could be blinded to the 

®To whom reprint requests should be sent. 
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TABLEI - SIZE OF STUDY POPULATION AND SOME CHARACTERISTICS OF ACQUISITION 
Country Sex Cases Controls Characteristics of acquisition 


M 

F 


1,580 

250 


3,160 

500 


France 

M 

1,529 

2,899 


F 

96 

192 

Germany 

M 

392 

721 


F 

70 

133 


M 

506 

961 


F 

52 

92 

Italy 

M 

1,115 

2,123 


F 

87 

172 



M 

1,141 

2,282 


F 

103 

206 

Scotland 

M 

657 

1,314 


F 

226 

452 

Total 

M 

6,920 

13,460 


F 

884 

1,747 


Subjects from nine hospitals located throughout the coun- i 
try. Some controls selected from the practice of the referring 1 
physicians where most were undergoing general health ex¬ 
amination 1 

Subjects from 16 hospitals. 13 within the metropolitan area 
of Paris. Persons who had immigrated within the previous 10 ; 
years were excluded 

Hamburg: Cases and controls obtained from two hospitals 

Heidelberg: Cases from a specialized hospital and controls 
from a nearby hospital or from among visitors to the hospital 
Milan: For initial 3 years subjects from five Milan area 
hospitals (approx, half ofall lung cancers). Afterwards study 
transferred to Varese Province, adjacent to Milan, where a 
registry was utilized to obtain nearly all incident cases 
Rome: subjects from nine largest hospitals. Data collection 
initiated 1 year after other sites > 

Study covered all 11 major hospitals in Glasgow and sur¬ 
rounding areas 

2063&30371 


subjects’ status. However, because of the size and the 
multicentral nature of this study, quality control and 


TABLE n - DISTRIBUTION OF CONTROLS BY DIAGNOSTIC 
CATEGORY 


Disease category 

Male Female 

Cancer of stomach 

226 

19 

Cancer of colon/rectum 

476 

52 

Cancer of prostate 

150 

0 

Cancer of kidney 1 

32 

1 

Cancer of breast 

22 

167 

Cancer of cervix 

0 

53 

Cancer of skin, melanoma, basal-cell carcinoma 

252 

15 

Leukemias 

68 

3 

Lymphomas, Hodgkin’s disease 

253 

38 

Sarcomas 

89 

14 

Other cancers (site specified) 

432 

94 

Benign neoplastic disease, fibrocystic lesion 

1,062 

72 

Fractures 

897 

77 

Tuberculosis 

1,092 

86 

Infective or parasitic disease 

851 

105 

Diabetes mellitus 

455 

46 

Anemia 

1U6 

29 

Appendicitis, intestinal obstruction and hernia 

633 

59 

Pancreatitis 

96 

4 

Nephritis and nephrosis 

201 

25 

Motor vehicle accidents 

266 

10 

Myocardial inlarction - 

6? 

5 

Gastric ulcer 1 

86 

3 

Acute bronchitis 

198 

18 

Nuw Itiwi'.iil and metabolic disea*'*' 

284 

. 36 

Chronic rheumatic heart disease 

108 

19 

Hypertensive disease 

306 

50 

Arteriosclerosis and other vascular diseases 

248 

23 

Arthritis 

48 

9 

GB and biliary duct disease and inflammation 

469 

102 

Cirrhosis of liver' 

105 

4 

Other non-neoplastic disease 

3,880 

509 

Totals 

13,460 

1,747 


1 Control diseases acceptable until December1977, and unacceptable after 
this date. 


interviewer comparability were emphasized continual¬ 
ly. Interviewers were closely supervised and most 
worked for the duration of the data collection; the 
turnover rate was very low. 

For each sex, analyses were based on estimates of 
relative risk (RR) within strata defined by study center 
and, where appropriate, by other factors. Summary 
RRs across strata and confidence intervals (Cl) were 
obtained by the conditional likelihood method of Gart 
(1970). All RRs given in the Tables were adjusted at 
least for center. Tests for linear trend for variables with 
multiple exposure levels utilized the Mantel extension 
procedure (Mantel, 1963) with consecutive integers 
defining the ordered categories. For the tests of trend, 
/r-values reflect one-sided probabilities. Additional 
analyses were carried out based on multivariate regres¬ 
sion methods for matched data (Breslow et al, 1978; 
Lubin, 1981); results closely paralleled the unmatched 
(stratified) analyses. 

This paper focuses on the lung cancer association 
with filter and nonfilter cigarette use. Other analysesoi j 
risk patterns by cigar/pipe use, histologic typs and ces- ; 
nation of cigarette use are in preparation. i 

RESULTS j 

i uoic ill biiuv»s iliaL Iiitl ii£C5 Ct inter. "iCVr'fd C r ’ ntr °l‘ 
were similar to those of cases, with the age distribution ( 
being similar for male and female cases. Cases had | 
eompicicu siiginij. fewer years cf schooling werC ‘ 
less often ward patients. Only slight differences . 

Observed by martial status, with males more likely to 
married and females to be widowed. 

The vast majority of respondents were cigared 6 
Smokers exclusively or had never smoked on a regul* 
bases (Table IV). A total of 2.8 % of the male cases 3 d 
19.4% of their controls never smoked, while w 
females the corresponding figures were 37.7% ad 
67.5%. Among males there was a 9.0-fold excess n slc 
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PATTERNS OF LUNG CANCER RISK 


TABLE m - DISTRIBUTION OF RESPONDENTS BY 
DEMOGRAPHIC CHARACTERISTICS 


ated throughout the coun- 
the practice of the referring 
ergoing general health ex- 

thin the metropolitan area 
ated within the previous 10 

■tained from two hospitals 

!ized hospital and controls 
ong visitors to the hospital 
cts from five Milan area 
ancers). Afterwards study 
djacent to Milan, where a 
arly ah incident cases 
hospitals. Data collection 

■itals in Glasgow and sur- 


ire emphasized continual* 
:Jy supervised and most 
the data collection; the 

re based on estimates of 
ta defined by study center 
owBjactors. Summary 
lerfl^Ptervals (Cl) were 
kelihood method of Gart 
Tables were adjusted at 
ir trend for variables with 
»d the Mantel extension 
ith consecutive integers 
JS« For the tests of trend, 
•robabilities. Additional 
don multivariate regres- 
th (Breslow et ai, 

’aralleled the unmatched 

lung cancer association 
te use. Other analyses of 
, histologic typs and ces- 
preparation. 


•— 

Males 

Females 


Cases 

Controls 

Cases 

Controls 

total number 

6,920 

13,460 

844 

1,747 

Ace at interview 

% 

% 

% 

% 

<50 

11 

15 

14 

15 

50-59 

33 

34 

29 

31 

60-69 

36 

32 

37 

34 

70+ 

19 

20 

21 

21 

Mean age 

60.8 

60.2 

60.7 

60.6 

Years of schooling 

% 

% 

% 

% 

0-8 

55 

50 

41 

41 

9-12 

34 

33 

54 

47 

13+ 

11 

17 

7 

12 

Mean years 

8.0 

8.5 

8.5 

8.6 

Hospital status 

% 

% 

% 

% 

Private 

6 

6 

9 

7 

Semi-private 

60 

57 

55 

54 

Ward 

30 

34 

34 

39 

Out-patient 

4 

3 

2 

1 

Material status 

Single 

6 

7 

10 

10 

Married 

83 

80 

57‘ 

62 

Divorced 

3 

4 

7 

4 

Separated 

1 

1 

1 

0 

Widowed 

7 

8 

26 

24 


i Jf lung cancer with cigarette use, a slightly lower excess 
tor cigarette and pipe (RR = 8.1) or cigar (RR “ 6.9) 
and an even smaller excess with exclusive pipe 
- 2.5) or cigar (RR = 2.9) use. Among females, 
^ost all smokers used cigarettes exclusively and were 
a a 3.9-fold excess risk. Subjects smoking pipes and/or 
exclusively were omitted from the following 
^yses, 

Data were obtained on smoking duration, number 
per day and names of the four previous brands 
? a °ked. A large majority (62.5 %) smoked one or two 
“ ran ds, while 87.1% consumed three or fewer; the 
finder smoked four or more brands. When more 
^ four brands were reported during the interview, 
j® 0 * 1 often consecutive brands were combined. Less 
“gently, if the smoker switched brands numerous 
y 055 within a short period of time, years of use were 
I ^fcned and the cigarette brand was coded as mixed, 
I JJr ^ our brands of longest duration were used. The 
I ^ing procedure varied slightly by study site. 


Filter vs. nonfiker users , -— 

On the basis of all brands smoked, subjects were 
categorized as lifetime filter, Lifetime nonfilter or mix¬ 
ed users. The risk of lung cancer was higher among 
exclusive nonfilter smokers and mixed smokers than 
among lifetime filter smokers, after adjusting for cessa¬ 
tion and either years of use or number per day (Table 
V). After adjusting simultaneously for years of use, 
number smoked per day, and years since cessation, 
smoking nonfilter cigarettes exclusively (or mixed 
brands) resulted in 1.7-fold (1.6-fold) excess risks for 
males and 2.0-fold (1.7-fold) excess risks for females 
compared to smoking filter brands exclusively. 

Table V also shows RRs associated with duration 
and intensity of smoking each cigarette type, adjusting 
for time since cessation of cigarette use, since current 
smokers were more likely to be mixed or lifelong filter 
users. Among males the risks of lung cancer increased 
with years of use for all cigarette types, with the gra¬ 
dients not significantly different by type. There was 
more variability among females (where numbers were 
smaller); the risks increased with duration for filter and 
mixed smokers, but were variable for nonfilter smok¬ 
ers. Based on regression models, the gradients of in¬ 
crease with duration were only slightly greater in males 
than in females (but the differences by sex were statisti¬ 
cally significant, p<0.01). The RRs also increased with 
number smoked per day for each cigarette type, but the 
gradients of increase for each sex were not significantly 
different by type. 

For each type of smoker, RRs were cross-classified 
by duration and number per day (Table VI). Results 
are shown only for males, as data were insufficient for 
females. Among filter, mixed and nonfilter smokers, 
the risks increased with duration of smoking and 
number of cigarettes smoked per day within all 
categories of the other variable, thus suggesting sepa¬ 
rate effects. Based on a regression model for matched 
data, these variables (duration and number per day) 
combined in a fashion consistent with a multiplicative 
effect upon cancer risk. 

Table VII shows RRs of lung cancer according to 
the proportion of time that nonfilter cigarettes were 
smoked (i.e., years of smoking nonfilter cigarettes di¬ 
vided by total years of smoking). After adjustment for 
years of cigarette use. number smoked per day and 
years since cessation, there was a marked increase in 
risk among those who used nonfilter cigarettes, but 
only a small gradient among the mixed smokers with 
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TABLE IV - RELATIVE RISK OF LUNG CANCER BY TYPE OF TOBACCO PRODUCT USED 


Type ol icbacco product 
Never smoked 

Cigarettes only 
Cigarettes and cigars 
Cigarettes and pipes 
Cigars only 
Cigars and pipes 
p ipes only 

Cigarettes, cigars and pipes 
Total number 

' p < 0 . 05 ; “p < 0 . 001 . 



Males 



Females 

RR 

Cr*? 



- v***" 

Controls 

3% 

19% 

1.0 

38% 

68% 

1.0 

87% 

69% 

9.0** 

62% 

32% 

3.9* 

3% 

3% 

6.9** 

0.1% 

0.1% 

3.3 

5% 

4% 

8.1‘* 

0.1% 

0% 

— 

1% 

1% 

2.9** 

0% 

0% 

— 

0.3% 

1% 

4.6** 

0% 

0% 

— 

1% 

2% 

2.5** 

0% 

0% 

— 

1% 

1% 

7.5** 

0% 

0% 

— 

,919 

13,458 


884 

1,747 



Source; https://www.ihdusfrydocuments.ucsf.edu/docs/zlbj0000 
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TiBLE V - TRENDS IN RELATIVE RISK OF LUNG CANCER BY YEARS OF USE FOR LIFETIME FILTER, LIFETIME NONFILTB, 
AND MIXED CIGARETTES SMOKERS. ALL RISKS ADJUSTED FOR YEARS SINCE CESSATION 







Males 




' 

Filter 

Mixed 

Nonfilter 


Relative risks 

" 

Cases 

Controls 

Cases 

Controls 

Cases 

Controls 

Filter 

Mixed 

NonEitr ' 

Total No. 

326 

851 

4,563 

6,595 

1,737 

2,988 




Years of use 










1-29 

37% 

60% 

11% 

20% 

19% 

39% 

1.0« 

2.0 2 

2,5* 

30-39 

40% 

27% 

33% 

36% 

34% 

29% 

2.3 

2.8 

3.5 

40-49 

16% 

9% 

33% 

28% 

30% 

21% 

2.9 

3.5 

4.2 ' 

50+ 

8% 

4% 

22% 

17% 

17% 

11% 

2.8 

3.6 

3,7 

Adjusted 







1.0 

1.6 

1.8 

95% Cl 








1.3-1.8 

1.5-2.1 

Number per day 










1-9 

6% 

17% 

39% 

48% 

5% 

15% 

1.0 1,2 

3.2 2 

1.4* 

10-19 

26% 

35% 

21% 

23% 

28% 

32% 

2.0 

3.7 

4.6 

20-29 

36% 

32% 

26% 

20% 

38% 

32% 

2.6 

5.9 

5.5 

30+ 

31% 

16% 

14% 

10% 

30% 

20% 

5.8 

7.7 

8.1 

Adjusted 







1.0 

2.1 

2.1 

95% Cl 








1.8-2.4 

1.8-2.5 






Females 





Total No. 

102 

m 

393 

330 

56 

53 




Years of use 










1-29 

57% 

65% 

15% 

26% 

27% 

47% 

1.0‘-2 

1.8 2 

4.5= 

30-39 

28% 

24% 

36% 

39% 

30% 

25% 

1.5 

2.6 

4.1 

40-49 

10% 

8% 

33% 

29% 

27% 

15% 

1.5 

3.0 

6.9 

50+ 

5% 

3% 

17% 

6% 

16% 

13% 

1.7 

7.3 

2.7 

Adjusted 







1.0 

1.8 

2.5 

95% Cl 








1.3-2.6 

1.2-5.2 

Number per day 










1-9 

19% 

35% 

32% 

43% 

11% 

23% 

1.0 1 - 2 

2.8 2 

1.6* 

10-19 

55% 

39% 

37% 

36% 

36% 

42% 

4.1 

6.4 

10.4 

20-29 

19% 

17% 

24% 

17% 

38% 

30% 

2.7 

11.5 

12.4 

30+ 

8% 

9% 

7% 

4% 

16% 

6% 

2.8 

26,3 

34./ 

Adjusted 







1.0 

2.3 

2.3 

95% Cl 








1.6-3.2 

1.24.6 


1 Baseline exposure category. Risks of lung caDcer for this category relative to non-tobacco users were: 1-29 years of use, 3.3 (males) and 1.9 (females): 
and 1-9 cigarettes per day, 2,0 (males) and 1,0 (females). - J Test of linear trend within cigarette type cytegory, p <0.001. 


the proportion of years during which nonfilter brands 
were consumed. 

Smoking intensity factors 

Table VIII shows that the risk of lung cancer de¬ 
creased with years since cessation of smoking and in* 
creased with frequency and depth of inhalation after 
adjustment for duration of use for filter, mixed and 
nonfilter smokers. There were little orno differences in 
the gradients by cigarette type. These patterns were 
similar when further adjustment was made for number 

rtf rtefftfAtTM cmrtlfAd npr dnv 


The RRs for frequency and depth of inhalation were i 
cross-classified by years of use and by number per day | 

(Table IX). (Data are for combined cigarette types and , 
are given for males only; results are similar for females, 
but more variable due to smaller numbers of subjects.) 
The risks with smoking intensity and years of use ap¬ 
peared to increase independently of each other: there 
was an approximately 3-fold increase from shortest to , 
longest category of years of use and a 1.5-fold increase 
for the extreme categories of the intensity variables' 
This pattern was somewhat different when the inha- 
ration factors cross-classified.with numb' 11 ’ o* 


TABLE VI - RELATIVE RISK OFLUNG CANCER BY YEARS OF USE AND NUMBER OF C1G ARETTES PER DAY FOR LIFETIME FILTER- 
iNUNFILIEK AND ML\E1> CaEKh. ALL KliKb ADJURED FOR IbARi SINCE CESSATION, MALE SMOKERS ONU __ 


Number of cigarettes per day 


Yean of use 


Filter 



Mixed 



Nonfilter 



1-9 

10-19 

20-29 

30-*- 

1-9 

10-19 

20-29 

30+ 

l-o 

10-19 

20-29 

30+__. 

1-29 

1.0* 

3.1 

3.7 

9.6 

1.0* 

1.0 

1.8 

1.4 

1.0 1 

1.7 

2.1 

3i 

4.6 

7.2 

11.7 

30-39 

5.1 

6.7 

10.4 

30.2 

1.4 

1.6 

2.2 

2.7 

1.1 

3.5 

4.3 

40-49 

14.0 

19.3 

17.5 

20.5 

1.9 

1.7 

2.6 

4.1 

0.6 

3.5 

5.0 

50+ 

18.6 

22.5 

66 .1 

13.4 

1.9 

2.1 

2.8 

3.8 

1.5 

3.3 

5.2 


1 Baseline exposure category. Among I -9 cigarette per day 1-29 year users and after adjusting for cessation, the risks of mixed and nonfilter use rel* tivi 
0 filter use were 3.7 and 3.8, respectively. 


TABLE 
PROPOR 
all risk 
HUM 


0.0* 

0.0 

0.5* 
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Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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■ 

Relative rislu 

liter Mixed 

Nanfilto 

2.0- 

2.5 ' 

? 2.8 

3.5 

9 3.5 

4.2 

8 3.6 

3.7 

0 1.6 

1.8 

1.3-1.8 

1.5-24 

0 I,J 3.2 5 

1.4 : 

0 3.7 

4.6 

5 5.9 

5.5 

3 • 7.7 

8.1 

0 2.1 

2.1 

1.8-2.4 

l.8-2.5 

3 1,1 1.8- 

4.5 : 

5 2.6 

4.1 

5 3.0 

6.9 

7 7.3 

2.7 

) 1.8 

2.5 

1.3-2.6 

1.2-5.2 

> u 2.8 2 

1,6-' 

Ml 4 

10.4 


12.4 

26.3 

34.7 

2.3 

2. 1 

1.6-3.2 

1.2-4 6 

3{males)and I.9(fenw!-»l; 

h of inhalation were 
i by number per day 
i cigarette types and 
■ similar for females, 
imbers of subjects.) 
md years of use ap" 
if each other; there 
j -se from shortest to 
* a 1.5-fold increase 
intensity variables. 

:nt when the infra- 

d with number ot 

OR LIFETIME 
nVF»c rvft v 

FH-TEX’ 

_^ 

Nonfilter _ 

19 20-29 


.7 2.1 

3.2 

5 4.3 

4.6 

5 5.0 

7.2 

3 5.2 



TA«£ Vn - RELATIVE RISK OF LUNG CANCER BY THE 
^PORTION OF YEARS NONFILTER BRANDS WERE USED. 
T^jUSKS WERE ADJUSTED FOR YEARS OF CIGARETTE USE, 

NUMBER smoked per day and since cessation 


0.00 (all filter) I.O 1 I.O 1 

I 0.01-0.49 2 1.5 1.8 

'i 0.50-0.69 1.4 1.7 

} 0.70-0.83 1.7 1.9 

0.84-0.99 1.7 24 

1.00 (all nonfiltcr) 1.7 2.0 

Tot of linear trend, p <0.001. - -Exclusive of 0 and l. categories are 
arclei. 

j sarettes smoked per day. The gradient of increased 
: 3k with greater frequency and depth of inhalation was 
| paier among those who smoked fewer cigarettes per 
j a\. Conversely, the risks with increased number per 
j a\ had a steeper gradient among less intense smokers. 


Current levels of tar were ascertained for all major 
tjarette brands (past levels generally were not avail- 
“**}. The mean cigarette tar value was calculated for 
act) smoker as the average tar value for all brands 
®°ked, weighted by the number of cigarettes smoked 
*r day, i.e., 

X; (No./day) 4 X tar/.T,(No./day) i 

‘kre summations are over all brands smoked. Since 
^ette brands varied by country and tar measure- 
^nts were carried out nationally, tar values were not 
Sparable between countries. Therefore, six catego- 
^ of cigarette tar level were defined within country by 
^ 10%, 25%, 50%, 75%, and 90% quantiles then 
“justed across study center. Keeping in mind the mea- 
«>ncnt differences, the mean tar values for the coun¬ 
ter each category were 15.6,18.5,20.6,23.6,25.2 
i *** «.8 mg. Excluded from the tar analysis were all 


respondents for whom a complete smoking history 
could not be obtained or any cigarette tar value was 
unavailable. Table X shows that the RRs, adjusted for 
years of use, number smoked per day and years since 
cessation, increased (although not smoothly) with 
mean tar value, with no significant difference in the 
trends by sex. 

To examine the effects of years of smoking cigarettes 
at various tar levels, we ranked the cigarette brands 
within each country by current tar amounts and 
categorized them by tertiles into high-, medium- and 
low-tar brands. The number of years of smoking brands 
from each category was accumulated for each respon¬ 
dent. Among male smokers the cases averaged 28.8, • 
5.7 and 3.9 years using the high-, medium- and low-tar 
brands, respectively, while the corresponding control 
values were 24.5, 5.7 and 3.8 years. Among female 
smokers the mean years at successively lower tar levels 
were 20.7,10.0 and 5.0 years for cases and 14.2,10.8 
and 5.4 years for controls. Table XI shows that after 
adjusting for years of cigarette use, number smoked 
per day and years since cessation, males who smoked 
the highest tar brands exclusively or for more than 75 % 
of the time had a greater risk of lung cancer than those 
smoking predominantly the lowest tar brands, while 
those smoking cigarettes of mixed tar levels were at 
intermediate risk. Among females the patterns of risk 
were less consistent owing to small numbers, although 
the greatest risk occurred among the high-tar smokers 
exclusively. As can be seen from the Table, the type of 
cigarettes used differed markedly by sex. While 38.5 % 
of all male users smoked the highest tar brands exclu¬ 
sively, 12.2% of the females did so. Among male 
smokers 10.9 % never used the highest tar brands, com¬ 
pared to 33,0% among females. 


The results of this large international investigation 
paralleled several other retrospective (Bross and Gib¬ 
son, 1968; Dean et al ., 1977; Rimington, 1981; Wynder 


T * iL E VUI _ RELATIVE RISK OF LUNG CANCER BY YEARS SINCE CESSATION OF CIGARETTE USE AND FREQUENCY AND 
DEPTH OF INHALATION. ALL RISK ADJUSTED FOR YEARS OF USE 


Mixed Nonfiltcr 
RR iyR 


I since cessation 

I u 

| 5-9 

| 10 + 

1 freQii„„„„ . . . 

.juiuiauu. 

jwelytoever 
(f 1 of the time 
°f the time 
A!l of the time 
inhalation 

Mightiy,'never 

Moderately 

j D «piy 


far [i near ^end, p <0.001. - : Test for linear trend, p <0.05. - ’Test for linear trend, p <0.01. - 'Due to incomplete data, the number of 
s v aried slightly for each variable. 


71% 

60% 

1.0 1 

1.0* 

1.0* 

80*7- 

T><r 

i n: 

1.0’ 

l J 7C 

10% 

u.y 

u.y 

1.0 

11% 

10% 

0.8 

0.9 

7% 

9% 

0.9 

0.7 

0.5 

5% 

7% 

0.9 

0.7 

9% 

22% 

0.4 

0.5 

0.3 

4% 

11% 

0.3 

0.2 

10% 

14% 

1.0* 

1.0 1 

1.0 1 

10% 

21% 

1.0 

1.0 ; 

5% 

6% 

2.2 

1.1 

1.6 

8% 

10% 

1.3 

2.6 

13% 

14% 

2,1 

1.7 

1.7 

17% 

15% 

2,7 

3.2 

72% 

67% 

2.4 

1.8 

1.6 

65% 

54% 

1.6 

3.5 

8% 

10% 

1.0 1 

I.O 1 

1.0 1 

21% 

37% 

1.0 

1.0 1 

31% 

31% 

1.5 

1.3 

1.4 

36% 

39% 

1.5 

2.2 

53% 

48% 

2.1 

1.9 

1.7 

43% 

24% 

2.6 

4.5 

.630 

10,439 




551 

567 




Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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table ix - relative risk of lung cancer by years greater among filter smokers than among nonstnokers 
of cigarette use, number per day and intensity smoking filter cigarettes was associated with a smaller 
RELATED FACTORS, MALE USERS ONLY j un g cancer risk than smoking nonfilter brands. A re* 

Yea ^ ““ view by Lee and Garfinkel (1981) of studies addressing 

-—- this issue indicated that filter smokers have a lunc 

_ 109 Jo -39 -«>49 50+ Adjusted cancer risk which is 75 % of the risk for nonfilter smok- 

c ,■ , , ers. In our study, risks among filter smokers, adjusted I 

Freq uencyo mha a on , , for duration, number per day and cessation, were 59 % 

Part o Y f the time t 6 2.4 3^3 3,1 1.4 (for males) and 49 % (for females) of those of nonfilter 

Most of the time 1,3 3.0 3^7 4.6 IJ smokers. The greater reduction may be due to our 

All of the time 1.6 3.1 4.1 4.5 1.7 ability to define lifetime Filter smokers, whereas other 

Depth of inhalation studies frequently relied on current or recent cigarette 

Slightly/never 1.0 1 2.2 2.9 3.3 1.0 2 type and risks may have been affected by previous use 

Moderately 1.4 2.9 4.2 4.3 1.4 of nonfilter brands. Because of the large number of 

Deeply 1.8 3.2 3.8 4.6 1.7 respondents, we were able to show that the reduction in 

Number per d»y risk occurs for both sexes, even after adjustment for 

m io-w 20-39 40 Adjusted duration of use and number of cigarettes smoked per 

--- day. 

Frequency of inhalation f Classification of brands into filter or nonfilter type 

Rarely/never 1.0 2.5 4.0 5.1 1.0- has been used frequently as a convenient surrogate for 

i 7 Vi <‘2 I'l }'< cigarette tar exposure. However, due to improved fil- 

AU of the time 20 36 49 6 4 1 4 ters and new tobaccos and blends, the amount of tarper 

AU Mint lime i.u u .6 4-s 6.4 cigarette has declined substantially over the yean so 

D ei>L‘i n 7 „ •>< ,< ,» , that current nonfilter cigarettes often have less tar to 

SS If 25 4 5 4 6 1'?' previous filter brands (Maxwell, 1976; Wynder and 

Deeply Y 2.2 3.3 4.3 6.3 1.4 Stellman, 1979). This means that epidemiologic inves- 

_I_ tigations based on filter/nonfilter classification or cur- 

‘Risk of baseline category for variable* among 1-29 year relative to never rent tar levels must be interpreted Cautiously. FOUT 
■ smoked: frequency 3.1 and depth 3.1: and among 1-9per day users frequen- studies have reported a Substantial increase in risk with 
c, 3.3 3.9. - T«t of liw.i vend, , <0.fa. total m j^ft***^ „ aL , 1976; Joly etal., W 

m Kunze and Vutuc, 1980; Vutuc and Kunze, 1980), al 

. . TA °!: E . ' °.though only Hammond a al. (3976) used historical tat 

CIGARETTE TAR CONTENT. ALL RISKS ADJUSTED FOR YEARS , i ,r /-rr 0 _, t/ . inon. Vntrif* 

OF USE, NUMBER SMOKED PER DAY AND CESSATION Vala ^ f Tw ° ° ., heSe ^ Un2 ^ and V ^ tUC ’ 

_and Kunze, 1980) were based on analyses of subsets ot 

Males Females the data reported in this paper]. In this study we ranked 

taTcMicm' 6 --—:——-----;——— each brand within country by tar content; in this way 

-———-—- the risks were interpretable historically under the as- 

I (lowest) 7% 10% 1.0 2 27% 41% 1.0= sumption that the relative tar ranks are unchanged. Our 

II 13% 14 % 1.2 18% 14% 1.9 data showed that long-term smokers of the lowest tat 

III 21% 16% 1,7 15% 11% 1.3 brands were at about two-thirds of the cancer risk 

IV 38% 36% 1.3 28 % 24% i.i compared to long-term smokers of the highest tar 

v . 1-3 9% 9% 1.5 brands. In these data the highest tar brands delivered 

VI (highest) 5% 7% 1.4 3%1%— about twice as much tar as the lowest brands, so that 

Total number 2,650 4,279 313 368 additional reductions can be expected with current lo*-' 

- tar brands, some of which contain less than one-fift* 1 

■Categories were the within-country 10, ,23i, 50, 75 and 90th percemUes th ] eveIs 0 f the highest tar brands . 

Mean tar values wuhm categories were 15.6,18.5,20.6.23.6.25.2 and 29.8 ° 

rag. - 2 Test of linear trend, p <0.0i. Many reports have linked increased lung cancer nsk 

with increased duration of cigarette use, numb er 
et al ., 1970; Wynder and Stellman, 1979) and pros- smoked per day and frequency and depth,of inhalation 
pective studies (Hammond et al., 1976), which showed (see the Surgeon General's Report (USPHS, 1982) 
that, although risk of lung cancer was substantially a review and references]. Few, however, have consiw 

TART F XI - RELATIVE RISK OF LUNG CANCER BY THE PROPORTION OF YEARS HIGH-, MEDIUM- AND LOW-TAR BRANDS 
USED. ALL RISKS WERE ADJUSTED FOR TEARS Or ciUAiU: 11 c uisi, isooiocr .i.huuLD rL.iL. .Y.-'.NC YZATCCDCT iTl0 ' 


■Categories were the within-country 10, 25 , 50, 75 and 90th percentiles. 
Mean tar values within categories were 15.6,18.5,20.6.23.6.25.2 and 29.8 
rag. - 2 Test of linear trend, p <0.0l. 

et al., 1970; Wynder and Stellman, 1979) and pros¬ 
pective studies (Hammond etal., 1976), which showed 
that, although risk of lung cancer was substantially 
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Females 

’ 

smoking history 1 
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Controls 

RR 
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Controls 


Low-tar brands (100%) 

3% 

5% 

i.U 

J i 


i n 

Low-tar brands (>75%) 

1 % 

1% 

1.2 

1% 

3% 

— 

Other mixed levels 

24% 

40% 

1.5 

60% 

58% 

5.9 

High-tar brands (>75%) 

20% 

15% 

1.8 

19% 

16% 

4.0 

High-tar brands (100%) 

38% 

39% 

1.7 

14% 

10% 

7.7 
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iAR BRANDS WE 
> SINCE CESSATION 


[std the combined effects of these factors. Our data 
plicate that the deleterious effects of duration of use 
nd number per day appeared to act multiplicatively, 
the higher risk with nonfilter compared to filter use 
gained after adjusting for duration, number per day 
uj cessation. The patterns of relative risks for fre- 
jicocy and depth of inhalation were similar within 
jiegories of duration but varied by number per day. In 
with Doll and Peto (1976), who reported an effect 
x inhalation limited to light (less than 25 cigarettes per 
ay) smokers, we found the increased risk associated 
nth deep inhalation was greatest among those smok- 
jime smallest number per day (although some excess 
ns found in all inhalation groups). 

I Sources of possible bias needed to be considered in 
•Sisstudy, since the muiticenter design encompassing 
he European countries made some differences in sur¬ 
ety methods unavoidable. The methods of case acqui* 
aion were similar among centers, with nearly all lung 
anew cases admitted to the designated hospitals being 
rinded in the study. However, at several centers the 
‘ ration of the case within the hospital precluded inter- 
fhtwer blindness. Indeed, at two study sites specialized 
sspitals were utilized for case acquisition with con¬ 
sols obtained from a different hospital. Three points, 
“'’ever, argued against the interviewer’s knowledge 
1 patient status seriously influencing data collection: 
1) the questions were of a closed form so that little 

• nterviewer discretion was possible; (2) being aware of 
| to potential problem, interviewers were carefully in- 

to avoid influencing patient response; and (3) 
^ patterns of risks observed were similar between 
centers where interviewers were blind to patient 
and centers where they were not blind, 
differences in control selection procedures in 
55 hospital-based study is of concern. Controls were 
^ital-matched, except as noted above, but there 

• *«i« differing distributions of admission diagnoses 
jcenter to center. All centers excluded as potential 
®%>ls persons admitted for tobacco-related disor- 

During the initial phase of the study, controls (but 
peases) were restricted further to exclude those with 
wtary of tobacco-related diseases, a procedure likely 
JJ-sul? in an upward bias in the relative risk estimates, 
. ^tobacco use among those controls was likely to be 
^ ^This procedure was discontinued after 6 months at 
J? ut ^ e .l?f e nch center. (The Rome segment of the 
jp.was initiated 1 year after the others, so that this 
^uona] control restriction was never implemented.) 
J/ c hange in the acceptable control criteria had no 
putable effect on the risk estimates, however, due 
^relatively small number of subjects enrolled dur- 
start-up phase. (The RRs from the French data 
1 * elevated, but still within the range of all centers 
| wed similar trends to those seen elsewhere.) An 

|C e ^s in the referral area for cases and controls. 

Ses ma y have been derived from a wider geo- 
v/ ar ea. Thus male cases were more likely to have 
’ born or spent their childhood, teen or adult years 


in a rural environment. The RRs associated with resi¬ 
dential history were small, with a maximum matched 
RR for rural vs. urban environment of 1.3, so that 
confounding by this factor did not seriously affect the 
RRs associated with the smoking variables. No resi¬ 
dential differences were observed for females. 

A problem in studies of well-publicized health as¬ 
sociations, such as smoking and lung cancer, is recall 
bias, with cases more likely to remember cigarette ex¬ 
posure. This was not thought to be a major problem 
since the level of the awareness of the health issues 
surrounding smoking was high among both cases and 
controls. At the start of the interview, respondents 
were informed only that the survey was to gather gener¬ 
al health information. In addition, the questionnaire 
was designed to assist recall by systematically moving 
from the most recent cigarette brand to the earliest. In 
any case, there would be no expectation that recall 
differences would occur for brand names, from which 
tar value and filter/nonfilter status were obtained; 
Further, although lung cancer patients may have been 
aware of some respiratory problems, it was not general 
medical procedure in these study areas to inform pa¬ 
tients of their diagnosis. 

In this report RRs were presented adjusted for study 
center. In general the risk patterns were similar for 
each center, differing at times only in the level of RR. 
A detailed evaluation of RRs by center is beyond the 
scope of this paper. 

In summary, this case-control study, the largest of its 
kind, allowed detailed analysis of the relative effects of 
smoking filter and nonfilter cigarettes. Our findings 
indicate that lifetime filter smokers have a lower risk 
relative to lifetime nonfilter smokers than previously 
thought. Still, lifetime filter smokers aie at a substan¬ 
tially higher risk of lung cancer compared to those who 
never smoked. For both filter and nonfilter smokers, 
risks increased with the intensity and duration of use. 
These findings indicate that smoking cessation must be 
the primary goal of efforts to prevent lung cancer, 
although changing to low tar (filter) cigarettes should 
help in reducing risk. 
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IN VITRO TRANSFORMATION OF RAT PLEURAL MESOTHELIAL CELLS BY 

CHRYSOTILE FIBERS AND/OR BENZ0-3-4-PYRENE. H.C. Jaurand,, _ 

H.J. Patsrout*, I. Bastie Sigeac and J. Bignon, Groups de 
heretics at d'Etudes sur les Affections Respiratoires et 
nvironnement (INSERM U 139 et CNRS ERA n° 845), CHU Henri 
dor, 94010 Creteil Cedex, France 

In vitro transformation of rat pleural mesotheliaL cells 
has been investigated using a two-stage model, with benzo 
3-4 pyrene (BP) as initiator and chrysotile fibers as promo¬ 
ter. The criteria used to assess transformation were (5) the 
efficiency of cloning in liquid medium and (ii> altered 
colony morphology. 

Exponentially growing cells were treated at 12th passage 
with 1 ^g/ml BP (final DPISO concentration 0.05 X) for 48 
hours. When confluent the cells were subcultured (weekLy) ; 
following 27 subsequent passages, they were incubated with 
2 pg/ml UICC A chrysotile fibers for 48 hours (BP—Ch). 
Controls were untreated (C) or treated with only BP (BP) or 
with 0.05 X DM50 followed by chrysotile <DMSO-Ch>- 200 cells 
were plated per 60 ram dish ; classification of colonies was 
as follows z I, sparse criss-crossing ; II, overgrowth ; 

III, piling up- 

The results show that the efficiency of cloning increa¬ 
sed from 1 X at 12th passage to 35 X at 20th in treated an 
untreated cultures and thereafter remained nearly constant ; 
this was slightly lower in chrysotile treated cells than in 
other series. Transformed colonies were observed in every 
series ; the percentage of type II colonies was low until 
29th passage (about 10 X). Type III was not found in untrea¬ 
ted cultures (C), even after 40 passages ; oppositely, about 
20 7. type III colonies were observed in the 3 other series 
(BP, DMSO-Ch, BP-Ch) at the 33th passage, but the number of 
colonies was higher in BP treated cells than in DM50-Ch or 
BP-Ch treated cells. 

It could be concluded to an in vitro transformation of 
pleural mesothelial cells by chrysotile fibers or BP ; in 
these experimental conditions BP had a higher transforming 
potency chan the fibers. In addition, chrysotile fibers did 
not potentiate BP activity. 



A CASE-CONTROL STUDY OF INCIDENT MESOTHELIOMA DEATHS AMONG 
RAILROAD WORKERS. M.B. Schenker, E. Garshick, F-E. Speirer , 
Department o£ Internal Medicine, University o£ California, 
Davis, CA and Channing Laboratory, Departmerit of Medicine, 
Brigham and Women's Hospital and Harvard Medical School, 
Boston, MA. 

Recent reports have suggested that former railroad workers 
may have experienced clinically significant exposure to 
asbestos. We conducted a case-control study from March 1981 
to February 1982 based on incident deaths occurring among 
current and former male railroad workers with > 10 years of 
service and bom > 1900. Cause of death was based on death 
certificate diagnosis and diagnoses were confirmed by review 
of pathologic material when possible. Cases were age matched 
to controls. Work histories were obtained from the Railroad 
Retirement 3oard and smoking histories from next-of-kin. 
Twenty incident deaths from mesothelioma occurred out of 
15,000 deaths. Cases had a*significantly (ps.QOl)greater 
history of job categories associated with work in railroad 
shops where steam engines had been repaired. Machinists 
appear to have the greatest increase in odds of developing 
mesothelioma. Review of historical work practices confirmed 
that most asbestos exposure occurred in areas of steam 
engine repair. A separate survey of 500 current workers 
provided additional data on previous asbestos exposure in the 
industry. Because we have collected total incident deaths 
for the entire period we are able to estimate the magnitude 
of risk of mesothelioma among current and previous railroad 
workers and potentially make predictions for the future. 


Supported in part by Training Grant No. HL-07427 from the 
National Heart, Lung and Blood Institute and from the 
Environmental Protection Agency Grant No. R807515. 



fiber size and number in amphibole asbestos-induced 
MESOTHELIOMA. A. Churq, B. Wiqgs , Department of Pathology, 
University of British Columbia, Vancouver, B.C. 

We analyzed fiber size and number from the lungs of 10 
patients who had an amphibole asbestos-induced malignant 
pleural mesothelioma. Arnosite «as found in 10 lungs and 
erocidolite in 9. On average amosite fibers outnumbered 
crocidolite by approximately 14:1. In the 8 patients who 
were not long time asbestos insulators, the mean number of 
amosite fibers was 2.8 x 10 6 fibers/gm dry lung, and of 
crocidolite fibers, 0.2 x 10^/g. Crocidolite fibers were 
significantly narrower than amosite fibers (mean width 0.13 
vs 0.23 jj), significantly shorter (mean length 4.0 vs 5.8 
y), and had a significantly higher mean aspect (length to 
width) ratio (48 vs 34). Aspect ratios in general increased 
with increasing fiber length and decreasing fiber width, but 
the highest values were found for thin amosite fibers at 
about 13 microns length, and thin crocidolite fibers at 8 or 
15 to 17 microns length; longer fibers had lower aspect 
ratios. Comparison with data from other asbestos exposed 
populations indicates that mesothelioma can be induced by 
relatively small numbers of amphibole fibers, and also 
indicates that amosite is an • effective mesothelial 
carcinogen in humans. Comparison of our data with 
epidemiologic and experimental predictions of carcinogenic 
size ranges implies that either the carcinogenic size range 
is much broader than has been assumed (and, specifically, is 
highly unlikely to be as small as 0.05 microns width or 
greater than 8 microns length), or, alternately, that 
extraordinarily small absolute numbers of fibers In certain 
size ranges can Induce tumors in humans. 


DETERMINANTS OF LUNG CANCER RISK IN CIGARETTE SMOKERS. J.H. 

Samet, D.R. Pathak, C.G. Humble, and B.Q. Skipper , Oepart- __ 

mentsof Medicine, and Family, Community, andEmergency Med¬ 
icine, and the Hew Mexico Tumor Registry, University of Hew 
Mexico School of Medicine, Albuquerque, NM. 

Although cigarette smok.ing has been causally associated 
with lung cancer, the effects of specific smoking practices 
have not yet been completely characterized. We have exam¬ 
ined determinants of lung cancer risk in a population-based 
case-control study conducted in New Mexico, 1980-1982, The 
study included 521 cases and 769 age, sex, ethnicity matched 
controls, all interviewed in person to obtain a detailed his¬ 
tory of cigarette smoking and information concerning other 
risk factors. Using multiple logistic regression, we modeled 
the effects of amount smoked, duration of smoking, cigarette 
type, and smoking Cessation on lung Cancer risk. In current 
smokers, relative risk increased exponentially with amount 
smoked (p < 0.001). While relative risk increased exponen¬ 
tially with duration of smoking in persons under age 65 years 
(p < 0.001), it did not do so in those 65 years and older. 

With regard to cigarette type, the modeling suggested protec¬ 
tion by filter cigarettes, but the effect did not attain sta¬ 
tistical significance. Lifelong filter smokers and smokers 
of both filter and nonfilter cigarettes were at lower risk 
than lifelong smokers of nonfilter cigarettes. In ex-smokerS, 
the pattern of variation of relative risk with amount and 
duration was similar to that in the current smokers. Exclud¬ 
ing those who had stopped for one year or less, the relative 
risk declined exponentially with duration of smofcfng cessa¬ 
tion (p < 0,01). For example, the relative risk estimates, 
in comparison to current smokers of the same amount and dura¬ 
tion, decline from 1.0 to 0.69, 0.33, and 0.11 with 5, 15, 
and 30 years of smoking cessation, respectively. These anal¬ 
yses confirm the strong benefits of smoking cessation and in¬ 
dicate possible protection from filter cigarettes. The vary¬ 
ing effect of smoking duration with age suggests that other, 
unidentified factors, possibly host characteristics, interact 
with smoking to determine lung cancer risk. 
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infection is not common in children presenting 
with enuresis,® 3 there is a slightly increased, 
incidence especially in girls® and we usually 
send a urine specimen for culture. Urine is also 
^fcted for glucose to exclude diabetes mellitus 
^pUenting with polyuria. 

Some enterprising general practitioners have 
purchased enuresis alarms at their own expense 
to lend to patients. The time has now come 
when all general practitioners should be 
allowed to prescribe these useful devices. This 
would not only save drug dispensing and 
hospital costs but would be more convenient 
for patients and their parents—some of whom 
in our rural area face a return journey of over 
100 miles to the outpatient clinic. 


David N K Symon 

Department of Child Health, 

University of Aberdeen, 

Aberdeen AB9 22D 


1 Opp«l 'VC, Harper PA, Rider RY. The age of attaining 

bladder control. Pediatrics 1968;42:614-26. 

2 Dische S. Management of enuresis. 3r Med 7 1971 tit! 

33-6. 

3 Forsythe WE, Redmond A. Enuresis and the electric 

alarm: study of 200 cases. Br MtdJ 1970;i;2Il-3. 

4 Meadow SR. Practical aspects of the management of 

nocturnal enuresis. In: Kolvin I, MacKeith RC, 
Meadow SR, edi. Bladder control and enuresis. 
London: Heinemann, 1973:181-8. 

3 Goel KM, Thomson RB, Gibb EM, McAinsh TF. 
Evaluation of nine different types of enurtsis alarm*. 
Arch Dis Child 1984;59:748-53. 

6 Dodge 'VF. West EF, Bridgforth EB, Travis LB. 
Nocturnal enuresis in 6- to 10-year old children: 
correlation with bactcriuria, proteinuria and 
dysuria. AmJ Dis Ckild 1970;120:32-5. 


Modifying risk of developing lung 
cancer by changing habits of cigarette 
smoking 


—We regret to report a computer pro- 
^^Kmming error which resulted in several 
incorrect numbers for tables IV-VII of our 
recent paper (30 June, p 1953). People for 
whom detailed cigarette smoking history was 
incomplete because of unknown cigarette 
brand, a brand which could not be classified 
as filter or non-filter, or unknown quantity 
information were incorrectly retained in the 
analyses. Thus the number of subjects with a 
complete historical smoking profile is fewer 
than was reported. The overall results, how¬ 
ever, remain the same in the corrected tables, 
which we include here. 

Similar to the original report, the revised 
table IV shows a significantly reduced risk 
among those who had stopped smoking (rela¬ 
tive risk = 0-69), while among current smokers 
those who had reduced their cigarette con¬ 
sumption to less than one half their original 
number per day were not at lower risk (relative 
risk = 0-96) than those with a smaller reduction 
in intake (relative risk = 0-85). The risk in the 
corrected analysis continues to be significantly 
greater zor those wno had increased their daily 
cigarette consumption compared with those 


TABLS V —Relative risk* of developing lung cancer for 
subjects toko decreased their daily consumption by 
years since decrease 


Years since 
decrease 

Extent of decrease 

100% 

>50% 

<50% 

1-4 

10 

1-5 

0-8 

5-9 

0-7 



10-14 

0-6 

03 

1-2 

15-19 

0-5 

0-5 

0-7 

20-24 

0-4 


0-7 

>25 

0-4 

0-7 

0-6 


* All risks relative to those who did not change. 


risk =1-85, 95% confidence interval 1-5, 2-3) 
former smokers: relative risk=l-56, 95% 
confidence interval 1-1,2-2) and those who had 
.switched from filter to non-filter brands 
(current smokers: relative risk=2-24, 95%" 
confidence interval 1*2, 4*1; former smokers: 
relative risk=1-35, 95% confidence interval 
0-4, 4-9) than for those who had smoked only 
filter cigarettes. Risks for smokers who had 
switched from non-filter to filter brands were 
raised compared with those subjects who had 
smoked only filter cigarettes (current smokers: 
relative risk^l-58, 95% confidence interval 


TABLE VI —Relative risks of developing lung cancer by most recent change in type of cigarette smoked. (All 
risks adjusted for duration of use in years) 


Type of cigarette 

No (%) of patients 
<n = 49l7) 

No (%) of patients 
(n = 7696) 

Relative risk* 

Relative riskt 

No change: 

Filter only 

323 (6-6) 

849 (H O) 

loot 

1-OOt 

Non-niter only 

1740 (35 4) 

2990 (38’9) 

T85 

1-56 

Filter to non-filter 

40 (0-8) 

55 (0-7) 

2-24 

1-35 

Non-fUicr to filter 

2814 (57-2) 

3802 (49 4) 

1-58 

1-69 


* Current smokers only. 

f Ex-smokers only. Risks adjusted for time since stopping smoking. 

fBaseline exposure. Risks of never smoked relative to niter only were 0-17 (current smoker) and 0-26 (former smoker). 


table VII —Relative risk* of developing 
lung cancer since changing fron non¬ 
filter brands of cigarettes 


Time since 
change (years) 

smokers 

Former 

smokers 

1-4 

18 

2-7 

5-9 

1-6 

1-5 

10-14 

16 

1-8 

15-19 

1-3 

1-9 

20-24 

13 

1-6 

^25 

14 

1-5 


* Risks relative to smokers of El ter cigar¬ 
ettes only. Adjusted for years since 
stopping smoking. 


Who had not altered their habit (relative risk = 
1-22). Table V shows risks for those who had 
reduced their daily consumption, by years 
since the reduction, relative to those who had 
not changed habits. The corrected figures show 
dearer trends: in former smokers the gradient 
of the decrease in risk with years since the 
reduction occurred was slightly stronger than 
reported earlier (test for trend, p< O-QOl); 
among current smokers there were moderate 
trends according to time since the reduction 
took place (test3 for trend: 50% decrease or 
more, p< 0-001; less than 50% decrease, 
p = 0-09). 

The greacesc change in the corrected analysis 
occurs in table VI, where the percentage of 
people switching from filter to non-filter 
cigarettes is changed from 9% to Jess than I %. 
The patterns remain the same, however, with 
the risks greater for lifelong smokers ot non- 
filter dgarettes (current smokers: relative 


1-3, 1-9j former smokers: relative risk—1*69> 
95% confidence interval 1-2,2-4). For smokers 
switching from non-filter to filter brands, table 
VII shows that the risks tended to decrease 
with years since the change (relative to smokers 
of filter cigarettes alone) but still remained 
30-40% above those for subjects who smoked 
filter cigarettes exclusively, even after 20 years 
of filter use (tests of linear trends: cunent 
smokers: p = 0 01; former smokers: p = 0-25). 

Remarkably, the substantive conclusions 
drawn from the revised tables are the same as 
from the earlier incorrect ones—even though 
the numbers of subjects are smaller. This 
was probably the result of the missing smoking 
profile dataoccumngunsystematically. Because 
of the error all other tables in the paper were 
rechecked and found to be correct as previously 
published. We regret this error and any in¬ 
convenience it might have caused. 

Jay H Lira in 

Analytical Studies Section, 

Environmental Epidemiology 
Branch, 

National Cancer Institute, 

Berhesda, Maryland 20205, 

USA 

**"Our statistical adviser confirms that the 
conclusions of the study of Dr Lubin and 
others still stand.—E d, BMJ. 


Induction of aneuploidy, a cluster of 
babies with Down’s syndrome, and a 
potential danger with In vitro 
fertilisation 


Table IV —Relative risks for men of developing lung cancer by the percentage change in daily consumption 
{the most recent brand compared with the maximum daily consumption of earlier brands). Risk adjusted for 
duration of use in years 


Change in daily consumption 

No (%) of patients 

No (%) of paiients 


95 % confidence 

(n = 4904) 

(n = 7696) 

Relative risk 

lim.i 

K 

^Kreased: 

1852 (37-7) 

2497 (32-5) 

100* 


1072 (21-8) 

1174(15-3) 

1-22 

1 1-1-4 

Stopped (100%) 

1395 (28-4) 

3173 (41-2) 

0 69 

0 6-0-8 

Reduced (>50%) 

318 (6-5) 

436 (5-7) 

0-96 

0-8-1-1 


277 (5-6) 

416 (5-4) 

0-85 

0-7-1-0 

Total 

1980 (40 5) 

4025 (52-3) 

0-73 

0-7-0-8 


* Baseline exposure. For men the risk of i 
0-1 (j. 


having smoked relati' 


: changing number smoked per day was 


Sir, —As the high frequency of Down’s 
syndrome in the babies of a small cohort of 
mothers who had previously attended a par¬ 
ticular Irish boarding school is unlikely to 
have been due to chance alone (ll August, 
p 378) there has been some speculation on the 
underlying cause. I want to make two general 
points about the induction of aneuploidy by 
environmental factors and illustrate them with 
a particular example which coincidentally 
might have implications for another recent 
topic of correspondence—namely, in vitro 
fertilisation and the freezing of human 
embryos. 

Although an apparent characteristic of aneuploid 
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ABSTRACT 


Lung cancer accounts for most of the excessive cancer mortality reported for Louisiana 
residents. A case-control study involving interviews with 1338 lung cancer patients and 1393 
comparison subjects recently has been conducted. All newly diagnosed cases from all 
southern Louisiana hospitals as well as those from Alexandria and Shreveport hospitals were 
identified. Questions were asked about residential history, occupation, diet, smoking and 
drinking habits, source of drinking water, ancestry, income, education, and previous 
medical history. Preliminary results, including attributable risks for the main causative fac¬ 
tors, are presented. 

Key Words: Forestry, oil/gas extraction, sugar cane, chemical manufacture, petro¬ 
chemical manufacture, metal processing, shipbuilding. motor freight handling, wood 
dust, mineral oil, smoking, drinking water, fruit intake, vegetable intake, fishing, 
transportation industry 

South Louisiana has the dubious distinction of displaying some of the highest 
lung cancer rates in the country. Higher than average rates have been reported for 
approximately 50 years. Table 1 shows data for three time periods. In 1930-1932 
Louisiana lung cancer death rates in males were higher than those for the United 
States. More recent data show that the excess has persisted. Rates in black males 
have surpassed those of white males. (1, 2). 

I ^ 19W Veriag Chomle Internattonat Inc 
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Table 1. Lung cancer death rates in three time periods* 


Period/Population b 

Louisiana 

United States 

1930-1932 



(adjusted to 1930 United States population) 



WM 

4.0 

3.1 

WF 

1.6 

1.8 

BM 

1.9 

1.4 

BF 

0.5 

0.8 

1950-1967 



(adjusted to 1960 United States population) 



WM 

19.3 

16.3 

WF 

1.8 

2.2 

BM 

14.4 

16.3 

BF 

1.5 

2.2 

1975-1977 



(adjusted to 1970 United States population) 



WM 

81.8 

66.2 

WF 

18.9 

16.6 

BM 

82.1 

77,2 

BF 

16.6 

15.8 


Became of difference* in population adjustment, rates can be compared only to each other within each time period, 
“Abbreviations: WM, white males; WF, whire females; BM, Wacic males; BF, black females. 


This type of clustering of cancer in the deltas of big rivers has been observed 
before, and hypotheses to explain its causes have abounded, mostly based on anec¬ 
dotal thinking. A good example is provided by the conclusion reached by Allred 
Haviland in 1875 after studying the geographic distribution of cancer in England (3): 
So, in cancer, the maps teach us that the high, dry sites on the older rocks are 
the places where cancer does not thrive, and that it does thrive in the vales by 
the sides oflarge rivers which overflow their banks, and in the neighbourhood 
of which are to be found the drifts of ages of washings from the inhabited coun¬ 
try above. Where there is a tendency to cancer, let the patient be removed to the 
high, dry sites; and perchance if whole families were thus to emigrate, wc 
should not hear so much of the hereditary character of this or of many other 
diseases. 

Tcday, mr> r e th?ri a r-ntnry later, we still do not know whether the high fre¬ 
quency of cancer in the valleys near big rivers is due to river pollution as suggested 
by Haviland, to industrial occupational hazards, or to the lifestyle adopted by the 
inhabitants of those lands. 

In an attempt to apply scientific methodology to study this problem, the Na¬ 
tional Cancer Institute and Louisiana State University have conducted a col¬ 
laborative case-control study of lung cancer in South Louisiana, The same 
methodology has been applied in a smaller study in the north of the state, where 
cancer rates are lower, under the sponsorship of the Louisiana Chapter of the 
American Cancer Society, Preliminary results of these studies are reported here. 
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Materials and Methods 

Current primary lung cancer cases were identified from admission diagnosis and 
pathology records of all participating hospitals in 29 Louisiana parishes (counties) 
including all southern parishes plus one central (Rapides) and two northern 
parishes (Caddo and Bossier). All major hospitals in the study area participated ex¬ 
cept in the city of New Orleans where, for logistic reasons, interviewing was limited 
to two large hospitals serving the medically uninsured population and two large 
private hospitals. A control was randomly selected from patients attending the same 
hospital and matched to the case by race, sex, and age (within 5 years). Patients 
whose main diagnosis was emphysema, chronic bronchitis, chronic obstructive 
pulmonary disease, or cancer of the larynx, oral cavity, esophagus, or bladder were 
excluded from the control selection procedures. The admission diagnoses of the 
controls were distributed in the following categories: cardiovascular, 15.3%; 
gastrointestinal, 13%; musculoskeletal, 10%; genitourinary, 7.3%; ophthal¬ 
mology and otorhinolaryngology, 6.6%; other tumors, 5%; diabetes, 5%; trauma 
3.7%; peripheral vascular, 3.7%; pulmonary, 2.7%; cerebrovascular, 2.5%; in¬ 
fections, 2%. 

Local professional interviewers, trained for this study and thoroughly familiar 
with the local culture, carried out personal interviews with the subjects (76% of the 
cases and 89% of the controls) or their next of kin. The questions covered occupa¬ 
tion, residency, diet, smoking and drinking habits, health, water supply, and other 
related items. Histologic confirmation was obtained for 97% of the cases. Table 2 
shows the number of acceptable completed interviews by sex, race, and location. 
An additional 34 cases of bronchioalveolar carcinoma were interviewed but are not 
included in the analysis. 

Odds ratios were based on the products of the diagonals in 2 x 2 tables. Ad¬ 
justments for smoking characteristics made by the direct method. 


Table 2. Number of interviews* 



Cases 

Controls 

South Louisiana’ 

WM 

64 L 

665 

VVF 

201 

m 

8M 

304 

317 

BF 

73 

75 

ouu total 

uu 

\ 

North Louisiana’ 

WM 

62 

62 

V,T 


m 

BM 

29 

29 

BF 

9 

9 

Subtotal 

119 

119 

Total 

1338 

1393 


a Abbreviations as in Table 1. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Results 

Smoking 

Tables 3 and 4 show the odds ratio for each smoking category. The increase in 
risk with increasing amounts of cigarette use is evident in all sex-race groups. The 
results show the same general pattern observed in other studies, but the excess risk 
for each category of smoking when compared to that for nonsmokers is greater in 
Louisiana than in most other studies. The number of black females is admittedly 
small, and the results for them are unreliable. 

Of the white male lung cancer patients, 97.7% were smokers. The correspond¬ 
ing figures for other race-sex groups were: black males, 97.6%; white females, 
88%; and black females, 94%, Overall, fewer than 3% of males and about 10% of 
female lung cancer patients were nonsmokers. 


Table 3. Odds ratios for lung cancer in Louisiana by pack-years of cigarettes smoked 

Odds ratio* 


Pack-years 

WM 

WF 

BM 

BF 

0 

1.0 

1.0 

1.0 

1.0 

1-20 

3.6 

1.5 

4.0 

13.3 

21-40 

9.5 

7.7 

14.6 

19.5 

41 + 

24.5 

26.2 

18.2 

52.8 

Total 

17.2 

8.6 

13.1 

22.0 


Abbreviations as in Table 1. 


Table 4. Odds ratios for lung cancer in Louisiana by smoking characterististics* 


Odds 

ratio 

Nonsmokers 

1.0 

Filter* 

8.4 

Nonfilter* 

15.2 

Age started 2 


<16 

24.2 

16-20 

17.4 

21 + 

8.3 

Current smoker 

12.6 



3-5 years 

7.7 

6-20 

7.0 

20+ 

3.9 

Inhale 


None 

4.6 

Mouth 

6.3 

Chest 

11.3 

Adjusted for sex and age. 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Table 5. Lung cancer risk by social class (SC) and smoking categories 


Category (pack-years) 

High SC 

Odds ratio 

Low SC 

Nonsmokers 

1.0 


0.90 

£20 

2.79 


4.23 

21-50 

9.44 


11.84 

51 + 

19.52 


17.68 


Increasing risks are seen for nonfilter versus filter cigarettes; earlier versus later 
starting age; nonquitters versus quitters, and deep versus light inhalation. The data 
for socioeconomic class suggest higher risks in the lower socioeconomic classes for 
light and moderate smokers but not for heavy smokers (Table 5). These results 
leave no doubt that smoking is the undisputed, overwhelming major cause of lung 
cancer in Louisiana. 

Occupation 

Odds ratios were calculated for all “ever employed” in occupation categories 
represented in our sample. Table 6 lists the results for occupations with elevated 
risks or occupations for which previous studies have suggested a positive associa¬ 
tion with lung cancer. Results are given for white males only because of small 
numbers and absence of positive associations for white females and blacks of both 
sexes. Only workers in the “forestry” category exhibited a significantly elevated 
risk; most of them were sawmill workers. After adjusting for smoking history, our 
study failed to detect any positive association with some Louisiana occupations 
previously suspected as playing a role in lung cancer causation, such as sugarcane 
fanning, oil and gas extraction, construction, chemical manufacturing and proc¬ 
essing, petrochemical manufacturing and processing, metal processing, and ship¬ 
building. 

To enhance the possibility of detecting occupational effects that might not be un¬ 
covered by the summary classification of unusual occupations, we identified cases 
and controls who had worked in suspect occupations for 10 or more years and com-, 
pared them with a selected group of cases and controls whose occupations sug¬ 
gested low exposure to carcinogens in the workplace (hunting and trapping, 


Table 6. Odds ratio 1 for pertinent occupations, white males 


Occupation 


Odds ratio 

Unadjusted 

Adjusted for smoking 

Forestry 

1.56 

1.67 b 

Petroleum refining 

1.15 

1.02 

Printing 

1.49 

1.64 

Fishing 

1.72 

1.20 


Never employed in the occupation - unit risk. 
Significant at 0.05 level. 





Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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transportation and public utilities, wholesale and retail trade, finance, services, 
public administration). Included in this category were: professionals, technical, 
managerial, clerical, sales, amusement, recreation, and motion pictures. This 
group also excluded subjects who reported suspect exposures while employed in 
gasoline service stations, laundry and dry cleaning businesses, electrical and elec¬ 
tronic engineering, chemistry, and agricultural sciences, or as farm advisers, com¬ 
mercial artists, and painters. Even after this effort to maximize the case-control 
contrasts of occupations, only forestry and lumber manufacturing gave positive 
significant associations after adjustments were made for smoking. Suggestive, but 
not statistically significant associations were noted for construction, petroleum 
processing, transportation, and motor freight handling. 


Table 8. Odds rat 


Plant 

Any plant 
Lumber 

Petroleum refining 
Chemical plant 

^Resided two or more r 
Significant at 0.05 levt 


Occupational Exposures to Suspect Materials 

A list of 46 suspect materials was covered by specific questions in the interview. 
Table 7 shows the exposures with positive or borderline findings. After adjustments 
are made for smoking, only wood dust and mineral oil mist carry a significant 
excess risk. Known lung carcinogens such as asbestos, nickel, and chromium, 
display elevated but not statistically significant risks in our series. 

Living Near Industrial Plants 

Table 8 reports the results of our inquiry concerning proximity of residence to an 
industrial plant. Of the many types of plants mentioned, lumber mills and 
petroleum refineries showed a significantly elevated relative risk. 


Table 9. Odds ra 


White males 
White females 
Black males 
Black females 
All subjects 

^Persons bom and resii 


Drinking Water Source 

Table 9 shows odds ratios for lung cancer by source of drinking water. Risks for 
persons born and currently living in locations served by surface water (S-S) did not 
deviate significantly from those born and currently living in locations served by 
ground water (G-G) (17). 

Table 7. Odds ratio* for occupational exposures, white males 


Unadjusted 


Adjusted for smoking 


Detailed infer 
and vegetables 
discriminated b 
bananas, orang 
created a compc 
this category, 
percentile), or h 
sumption for ir 
medium, and h 
Some results ■ 



ing. The numbt 
small and vielc 
however, sugge 
cancer risk in li 
restricted to the 
Table 11 (lettuc 
seen in all smok 
and vegetables 
clarify this poin 


source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Tabic 8. Odds ratio 8 of lung cancer for subjects less than 2 miles from industrial plants 


Plant 


Odds ratio 

Unadjusted 

Adjusted for sex. 
race, and smoking bistory 

Any plant 

1.17 

1.28" 

Lumber 

4.25 k 

3.60 k 

Petroleum refining 

1.21 

I.47 b 

Chemical plant 

0.86 

0.90 

Resided two or more miles away - u: 

nit risk. 



Table 9. Odds ratios of lung cancer by drinking water source (S-S vs G-G) a 


Odds 


ratio 

White males 

0.99 

White females 

1.25 

Black males 

0.89 

Black females 

2.13 

All subjects 

1.02 


4 Persons bom and residing in areas served by ground water supplies (G-G) - unit risk. 


Nutrition 

Detailed information was collected for 74 diet items. The intake of fresh fruits 
and vegetables was negatively associated with lung cancer risk. The foods that 
discriminated best between cases and controls were broccoli, lettuce, carrots, 
bananas, oranges, and fruit juice. To assess possible dose-response effects we 
created a composite index of fruit and vegetable consumption. For the 18 items in 
this category, intake was rated as low (<25 percentile), medium (25-74 
percentile), or high (75 + percentile) based on the frequency distribution of con¬ 
sumption for individual foods. Values for 2, 5, and 9 were assigned for tow, 
medium, and high exposure for each item. 

Some results of this analysis are shown in Table 10. A clear enhancement of risk 
by low intake of fresh fruits and vegetables is seen, independent of cigarette smok¬ 
ing. The numbers of cases for some of the exposure combinations in the table are 
tmall and yield confidence tKn* inrlnrV un ify Tnsnwrhon of this table, 

however, suggests that insufficient intake of fruits and vegetables increases lung 
cancer risk in light and moderate smokers. When the same kind of tabulation is 
restricted to the six items that seem to have a more pronounced effect as shown in 
Table 11 (lettuce, broccoli, carrots, bananas, oranges, and fruit juices) the effect is 
seen in all smoking categories. This suggests that the protective effect of fresh fruits 
and vegetables may be restricted to specific items. Further research is needed to 
clarify this point. 




Source: https://www.industrydocuments.ucsf.edu/docs, 
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Table 10. Odds ratios for lung cancer in white males of Louisiana by pack-years of 
cigarettes smoked and levels of consumption of fresh fruits and vegetables (18 items) 


All fresh fruits 
and vegetables 



Pack-years of cigarettes 


0 

1-20 

21-40 

41 + 

Crude 

Adjusted for 
smoking 

High 

1.0 

2.3 

7.4 

28.0 

1.0 

1.0 

Medium 

0.8 

4.0 

12.0 

27.3 

1.2 

1.1 

Low 

1.9 

6.5 

11.4 

31.9 

1.6 

1.3 

Crude 

1.0 

3.8 

9.9 

26.8 



Adjusted for 

1.0 

3.6 

9.7 

26.6 




Table 11. Odds ratios for lung cancer in white males of Louisiana by pack-years of 
cigarettes smoked and levels of consumption of lettuce, broccoli, carrots, bananas, 
oranges, and fruit juices 


Pack-years of cigarettes 


Adjusted for 


Fruits and vegetables 

0 

1-20 

21-40 

41+ 

Crude 

pack-years 

High 

1.0 

3.1 

12.2 

28.5 

1.0 

1.0 

Medium 

1.5 

5.8 

15.6 

36.6 

1.5 

1.3 

Low 

2.6 

9.4 

17.2 

52.0 

2.3 

1.8 

Crude 

1.0 

3.7 

9.4 

27.5 



Adjusted for 

1.0 

3.5 

9.7 

24.2 



vegetables 








Discussion 

Alton Ochsncr, to whom this volume is dedicated, correcdy identified the 
beginning of the epidemic of lung cancer in Louisiana (4). His abundant clinical 
practice convinced him that cigarette smoking was the main reason for the 
epidemic. The high mortality rate for Louisiana was pinpointed by the National 
Cancer Institute (5) and specifically localized to the southern part of the state by the 
county maps (6). In 1975 Blot and Fraumeni (7) studied the correlation between 
industry and clusters of high lung cancer risk counties in Louisiana and other states 
and reported excessive rates for males in counties where paper, chemical, 
petroleum, and transportation industries were located. In 1977 DeRouen and 
Oipm cnrrplqfpd nnrich-criprifir lurur rnnrpr mips with Hnnkinp - water source infer* 
mation and reported a positive association between surface water and lung cancer 
rates limited to nonwhite males (8). After studying similar correlations for tumors 
of other organs, the authors dismissed the observation as nonspecific. Voors and 
co-workers did multiple regression analysis of lung cancer and environmental 
parameters and, in 1978 reported an association between lung cancer and resi¬ 
dency in the wetlands, especially marked for South Louisiana (9). The relationship 
between lung cancer and nutrition has been explored by Lopez and his associates 
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who, in 1979 and 1980, reported a negative correlation between lung cancer and 
/3-carotene intake (10,11). Death certificates have been used extensively by Gottlieb 
and her colleagues (12-16). These studies have revealed an excess risk associated 
with shipbuilding, fishing, and oil-related industries. Acadian ancestry was 
associated with higher rates in older patients. These studies also revealed an 
association between surface water and lung cancer in non white males only, as 
previously reported by DeRouen and Diem. This was again interpreted as artifac- 
tuai, especially because the confoundingeffects of smoking and other environmen¬ 
tal factors cannot be controlled in death certificate-based studies. Death certificate 
studies have been combined with next of kin interviews by Rothschild (17-19) and 
co-workers, who reported increased risks of lung cancer and mesothelioma in 
workers in the sugarcane industry. The same team described a continued rise in 
lung cancer rates in South Louisiana after the first report by Mason and McKay, 
later confirmed by Blot and Fraumeni (20). A study of histologic types by 
Rothschild and co-workers concluded that the distribution of histologic types was 
similar in low- and high-risk areas of Louisiana (19). Their findings are consistent 
with recent trends of decline in the proportion of squamous cell carcinoma and in¬ 
crease in the relative frequency of adenocarcinoma and small-cell carcinoma. 

In terms of the magnitude of risks and the proportion of the population exposed 
to the risk factors cigarette smoking overshadows all other factors—occupation, air 
pollution, nutrition—considered in this report. The data in hand suggest that as 
much as 90% of all lung cancer cases in Louisiana are attributable to cigarette 
smoking. The second most important factor appears to be nutrition, which may be 
responsible for approximately 30% increase in the relative risk. 

Our data in no way exonerate other factors as agents responsible for lung cancer 
deaths. One limitation of our study, shared by most studies available today, is that 
our controls are patients attending the hospital for other diseases. Both cases and 
controls are therefore “sick people” and no comparison to normal “healthy” sub¬ 
jects is made; this may obscure some of the etiologic associations. Some of the 
occupations and exposures listed in Tables 6 and 7, although not statistically 
significant, probably represent etiologic factors in lung cancer. Because some of 
them are avoidable by sound industrial hygiene practices, possible preventive pro¬ 
grams should be designed and implemented. What our study indicates is that they 
are not responsible for a sizable proportion of the risk. 

If prevention of the disease is contemplated, the strongest effort should be 
directed toward prevention of smoking. The second most important factor is nutri¬ 
tion, and more research is needed to evaluate the possible effects of improving the 
Hietarv intake of fresh fruits and vegetables. 
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ABSTRACT 


A population-based case-comparison interview study of lung cancer was conducted from 
1979 to 1982 in six Texas coastal counties—Orange, Jefferson, Chambers, Harris. Gal¬ 
veston, and Brazoria—to evaluate the association oflung cancer with occupational and other 
environmental exposures. Lung cancer mortality rates in these counties consistently have ex¬ 
ceeded lung cancer mortality rates observed for Texas and the United States from 1950-1969 
to 1970-1975 for both sexes and races (white and nonwhices). 

Histologically and cytoiogicaily confirmed incident cases diagnosed during the interval 
July 1976 to June 1980 among white male and female residents aged 30-79 years were ascer¬ 
tained from participating hospitals in the six-county area. Both population-based and de¬ 
cedent comparisons were selected and matched on age, race, sex, region of residence, and 
vital status at time of ascertainment. 

The exposures of primary interest in the study of lung cancer are those associated with oc¬ 
cupation (employment in specific industries and occupations) in conjunction with tobacco, 
alcohol, diet, and residential exposures. 

Key Words: Smoking history, petrochemical industry, histologic types, construction 
workers, chemical manufacturing, transportation 


Introduction and BacKgrouna 

Data presented by Doll and Peco (1) ana reiatea reports ( 2 ) indicate mac 
respiratory cancer sites, dominated by lung cancer, show the most dramatic in¬ 
creases of all cancer sites over the past 30 years. The role of smoking in the etiology 
of respiratory cancer has been well documented, hi addition, lung cancer is 

1984 Variao Chemie International, Inc. 
tyng Cancan Causes and Prevention. 
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recognized as possibly the most important work-related cancer. However, the in¬ 
teraction between smoking and occupational exposures and the increased risk that 
may be attributed to an occupational exposure has not been very well characterized 
for a large number of workplace exposures. 

A population-based case-comparison interview study of lung cancer, obtaining 
detailed occupational histories, was conducted in six Texas coastal counties where 
lung cancer mortality rates were elevated (3). Figure 1 shows the location of the 
counties of Orange, Jefferson, Chambers, Brazoria, Galveston, and Harris, a 
highly industrialized area where Houston is located. Approximately 25% (3.5 
million) of the total state population in 1980 resided in this southeastern coastal 
area, the majority (77.5%) in Harris County. 

Newly diagnosed, histologically confirmed cases of lung cancer in white females 
(including Hispanic) were ascertained from July 1977 through June 1980 in Harris 
County (3 years) and from July 1976 through June 1980 for the surrounding five 
counties. Similarly, cases among white males (including Hispanic) were ascer¬ 
tained for four years (July 1976 through June 1980) for the five less urban but in¬ 
dustrialized counties, excluding Harris County. Background lung cancer mortality 
rates for white males and females were examined by Texas State Economic Area 
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CZ1 Not Significantly 
Different From U.S. 


Figure 2. Lung cancer mortality 1970-1975 for white males. 

(SEA) for the time period (1970 to 1975 1 ) immediately preceeding the case- 
comparison study. As shown in Figures 2 and 3, these maps consistently document 
the significantly higher lung cancer mortality rates observed earlier for both white 
males and white females in these Texas coastal counties. The dark areas along the 
upper Texas coast are the Beaumont SEA (Orange and Jefferson counties), the 
Houston SEA (Harris County), and the Galveston SEA (Galveston County). Age- 
adjusted mortality rates (adjusted to the 1960 United States population) in these 



higher than the white male or white female lung cancer mortality rate for the total 
United States population. For white females in Harris Countv. this excess was 
notable for both the rate and the trend in the rate from 1950 to 1975 (4). For all 
ages, combined, the overall excess in lung cancer mortality in the Texas study area 
is approximately 30-40%, but this is considerably greater for some age groups. 

Occupational and industrial exposures of importance for residents of the Texas 
coastal area include those associated with shipbuilding and repair, chemical and 

’Excluding deaths for 1972. 


ource: https://w\ ents.ucsf.edu/docs/zlbj0000 
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■ Top 10%/Signif >U.S. 

B Low 10%/Signif-U.S. 
m Not Top 10%/Signif > U.S. 

§ Not Low 10%/Signif <U.S. 

O Not Significantly 
Different From U.S. 

Figure 3. Lung cancer mortality 1970-1975 for white females. 

petrochemical manufacturing, petroleum refining, construction, and metal in¬ 
dustries. The largest United States based chemical and synthetic rubber production 
facilities are located in the study area, so a high proportion of the working popula¬ 
tion currently is employed or has been employed in these industries. For some of 
the smaller counties, such as Orange and Jefferson, where a single industry is 
dominant, as high as 27% of the working population reported being currently 
employed in chemical and allied products manufacturing compared with 2% for 


Methods 

Histologically confirmed incident cases of lung cancer diagnosed among white 
male and female residents (including Hispanic) of the study counties for the 
designated time intervals (July 1977 through June 1980 for females in Harris 
County and July 1976 through June 1980 for males and females in other counties) 
were ascertained by review of hospital and state records. Hospitals in the study area 
that were not already participating in the Statewide Cancer Reporting Program 



Source: https://www.industrydocuments.ucsr.eau/aocs/ziDju 
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were contacted and asked to participate in the study. Population-based and dece¬ 
dent comparison subjects were selected from state and federal records and matched 
to cases on age, race, sex, vital status at time of ascertainment, and county of 
residence (Harris County or other five counties). Hispanic study subjects were 
identified systematically by use of an algorithm to identify Spanish surname. 
Medical records were abstracted by state-trained abstractors to obtain relevant 
disease and demographic data. Following contact with the family physician (for 
cases only), personal interviews were conducted with study subjects or with the 
next of kin of decedent cases and comparison subjects, using established criteria for 
selecting the most appropriate next of kin respondents. Interviews were conducted 
by trained interviewers in the home using a standardized interview protocol. 
Detailed information regarding the primary exposures of interest was collected, 
specifically smoking history, work history, residential history, and drinking 
history. 

Industries of employment were coded to the Standard Industrial Classification 
(SIC) (6) and occupations were coded using the Dictionary of Occupational Titles (7). 
The Mantel-Haenszel summary chi-square and odds ratio statistics were calculated 
(8). Confidence intervals (95%) were calculated using the method of Miettinem (9). 

Results 

A total of 56 of the 67 hospitals in the six-county Texas study participated in the 
study, including all of the seven large hospitals (500 or more beds). Ten of the 11 
smaller hospitals that did not participate were located in Harris County. Therefore 
we were able to ascertain 92.2% (1520 cases) of the total 1649 incident white male 
and female lung cancer cases (including Hispanic) estimated for the 3- to 4-year in¬ 
terval (mid-1976 or 1977 to mid-1980). The number of incident cases was esti¬ 
mated by adjusting age-race-sex-county mortality rates by population growth and 
an incidence: mortality ratio of 1.35:1.0. Case ascertainment was higher for resi¬ 
dents of counties other than Harris County, 97.2% vs 82.1 % (Table 1). A total of 
766 female and 754 male cases were ascertained representing, respectively, 88.7 
and 96.1 % of the total estimated incident cases ascertained. Hispanic females ap¬ 
pear to be poorly ascertained (38.1%), but this may be related to the classification 
based on Spanish surname which may not be an effective technique for ascertain¬ 
ing married Hispanic females. 

All ascertained cases will be used for determining age-race-sex and couhty lung 
cancer incidence rates for the study area. A total of 88.9% of the ascertained cases 
were included in the interview study. Some cases (110, or 7.2%) lacked histologic 
or cytologic confirmation of lung cancer and were ineligible for the case- 
ujiupcuiauii atudy. For the majority of these case; (7 Q . nr 71 Re?-) the basis of the 
lung cancer diagnosis was radiologic or clinical evidence. There was insufficient 
diagnostic information available on the remaining 31 cases. Additional losses of 
study subjects in the case-comparison study were related to race and residential 
eligibility criteria; unable to locate; moved out of interview area; physician, 
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Table 1. Lung cancer case ascertainment in Texas study 
by sex, ethnic group, and area, 1976-1980 


Number Number Number 

estimated ascertained* (%) cases interviewed^ 





White Females 


Anglo 

822 

750 (91.2) 

449 

Age at 

Spanish surname 

42 

16 (38.1) 

11 

diagnosis 

Total 

White Males 

864 

766 (88.7) 

460 

(years) 

Anglo 

767 

730 (95.2) 

460 

.30-39 

Spanish surname 

18 

24(133.3) 

15 

40-49 

Total 

785 

754 (96.1) 

475 

50-59 

Area 



60-69 

Harris County 
(females only. 

567 

468 (82.1) 

275 

70-79 + 

1977-1980) 

Other counties 

1082 

1052 (97.2) 

660 

Totals 

Total 

1649 

1520 (92.2) 

935 



Includes 110 cases without histologic confirmation and an additional I5 cases estimated to be ineligible, in terms of 
race and residence criteria. 

Excludes cases ineligible; not located; refusals by physician, hospital, or study subject; and cases interviewed and 
subsequently identified as ineligible, or data to be of poor quality. 


Table 2. Texas lung cancer study population by sex, study group, and ethnicity 



Cases 

Study group 

Controls 

Totals 

Total 

Female 

460 

482 

942 

Male 

475 

466 

941 

Total 

935 

948 

1883 

Spanish surname 

Female 

11 

20 

31 

Male 

15 

19 

34 

Total 

26 

39 

65 


hospital, and subject refusals; and poor quality interview data. Overall study sub¬ 
ject refusal rates were 7.7 % and 10.7% for decedent cases and controls respec¬ 
tively, and 13.5% and 20.6% for living cases and controls, respectively. A total of 
935 interviews was completed with eligible cases (460 females and 475 males) and 
948 interviews with frequency matched comparison suDjecrs (i acne i). inciuucu in 
these totals are 26 Spanish surname cases and 39 comparison subjects. Separate 
analyses are not presented at this time for these study subjects. 

The average duration of time study subjects resided in the county of diagnosis or 
in the six-county study area is over 25 years for all study groups. The majority of 
both male (86%) and female (82%) cases were decedent cases and were slighdy 
older at time of diagnosis than the living cases (Tables 3 and 4). The distribution of 
age at diagnosis is compared for male and female study groups in Figure 4. A 
higher proportion of the female cases was diagnosed before age 60 (45.4%) than 
male cases diagnosed before age 60 (34%). 


Age « 
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Table 3. Number and percentage of male lung cancer cases 
by age at diagnosis and type of respondent, Texas, 1976 to i960 


Type of respondent 
Self Next of kin 


Total 


Age at 
diagnosis 
(years) 

C 

axes 

Controls 

Cases 

Controls 

Cases 

Controls 

No 

% 

No 

% 

No 

% 

No 

% 

No 

% 

No 

% 

30-39 

1 

1.5 

1 

1.6 

3 

0.7 

2 

0.5 

4 

0.8 

3 

0.6 

40-49 

5 

7.5 

7 

10.9 

28 

6.9 

34 

8.5 

33 

7.0 

41 

8.8 

50-59 

23 

34.3 

22 

34.4 

102 

25.0 

98 

24.4 

125 

26.2 

120 

25.7 

60-69 

31 

47.0 

23 

35.9 

165 

40.4 

164 

40.8 

196 

41.3 

18.7 

40,2 

70-79 + 

7 

10.6 

11 

17.2 

110 

27.0 

104 

25.9 

117 

24.7 

11.5 

24.7 

Totals 

67 

100.0 

64 

100.0 

408 

100.0 

402 

.100.0 

475 

100.0 

466 

100.0 


Table 4. Number and percentage of female lung cancer cases 
by age at diagnosis and type of respondent, Texas, 1976 to 1980 


Type of respondent Total 


Self Next of kin 


Age at 
diagnosis 

Cases 

Controls 

Cases 

Controls 

Cases 

Control* 

No 

% 

No 

% 

No 

% 

No 

% 

No 

% 

No 

% 

30-39 

0 

0.0 

3 

2.6 

6 

1.6 

5 

1.4 

6 

1.3 

8 

1.7 

40-49 

9 

11.1 

12 

10.3 

40 

10.6 

50 

13.7 

49 

10.6 

62 

12.9 

50-59 

36 

44.4 

55 

47.4 

118 

31.1 

104 

28.4 

154 

33.5 

159 

33.0 

60-69 

24 

29.6 

34 

29.3 

153 

40.4 

135 

36.9 

177 

38.5 

169 

35.1 

70-79 + 

12 

14.8 

12 

10.3 

62 

16.4 

72 

19.7 

74 

16.1 

84 

17.4 



100.0 


100.0 


100.0 


100.0 


100.0 


100.0 

Totals 

81 


116 


379 


366 


460 


482 



Proportions of'male and female cases and comparison subjects using tobacco, 
cigarettes, alcohol, or who “ever lived with household member who smoked 
regularly'’ are compared in Table 5. Ninety-seven percent of the male cases and 
91 % of the female cases reported ever smoking cigarettes but a higher proportion 
of the female than male cases reported smoking cigarettes currently, 68% vs 54%. 
Proportions of heavy smokers and use of alcohol (ever) were higher for cases than 
comparison subjects and for males than females. An extremely high proportion of 
both female cases and comparison subjects report having lived with a household 
member who smoked regularly, 93% vs 88%. 

Although the patterns of risk differed for males and females (Table 6), the odds 
ratios for all smoking variables were statistically significant at the p = .05 level. 
Among males, ex-smokers had a risk higher than current smokers, whereas in 
females the risk was lower in ex-smokers. The highest odds ratio for females was 
observed for current smokers. 7.9 vs 5.0 for ex-smokers. Odds ratios for the ac- 










90 


Patricia A Suffler, Linda Williams Pickle, Thomas J. Masoa ef al 




30-39 40-49 50-59 go-69 70-79 yra. 30-39 40-49 50-59 60-69 70-79 yrs. 

Mains Females 

Aga at Diagnosis 


Figure 4. Age distribution (age at diagnosis) for male and female study subjects, Texas lung 
cancer study, 1976-1980. Clear columns, cases; shaded columns, controls. 

cumulated lifetime cigarette dose, expressed as pack-years, were higher for males 
in the low and moderate categories but associated with a similar gradient in both 
males and females. No difference in risk was associated with the use of filtered 
cigarettes for either males or females. 

The role of “passive smoking” in contributing to risk of lung cancer was exam¬ 
ined (Table 7). In this analysis the crude (or unadjusted) odds ratio are increased and 
significant for both males and females, 1.4 and 2.1, respectively. However, when the 
confounding effect of individual subject smoking was controlled by stratifying the 
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Table 5. Proportion of cases and controls reporting use of tobacco, 
cigarettes and alcohol by sex, Texas lung cancer study, 1976-1980 



Males 

Females 

Cases 

Coctrols 

Cases 

Controls 

Tobacco (ever) 

0.99 

0.90 

0.91 

0.59 

Cigarettes (ever) 

0.97 

0.80 

0.91 

0.59 

Cigarettes (current) 

0.54 

0.47 

0.68 

0.38 

Cigarettes (light) 

0.08 

0.10 

0.08 

0.17 

Cigarettes (heavy) 

0.43 

0.29 

0.34 

0.13 

Alcohol (ever) 

0.86 

0.81 

0.78 

0.63 

Lived with a smoker 

0.76 

0.70 

0.93 

0.88 


https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Table 6. Odds ratios associated with smoking variables 
for males and females, Texas lung cancer study. 1976-1980 



Males 

Females 

Ever smoked 

10.12 

6.89 

Current smoker 

9.59 

7.89 

Ex-smoker 

10.85 

5.00 

Pack-years 

Low (0-35) 

6.24 

3.21 

Moderate (36-63) 

9.39 

7.98 

High (64 + ) 

13.05 

13.35 

Filtered cigarettes 

Yes 

9.39 

7.11 

No 

10.25 

6.06 

Both 

12.27 

7.09 


a AU odds ratios significant at p < .05. 


male and female study groups into smokers (ever) and nonsmokers (never) and ex¬ 
amining the adjusted odds ratios, there was no significant increase in risk associated 
with passive smoking. In fact, the odds ratios for nonsmokers living with a regular 
smoker were not increased for either males or females, 0.52 and 0.78, respectively. 
However, odds ratios for smokers living with a regular smoker were increased, al¬ 
though not significantly, 1.28 and 1.80 for males and females. The overall odds ra¬ 
tios (adjusted) associated with passive smoking were only slightly increased and not 
significant for either males or females, 1.2 and 1.3, respectively. When the possibility 
of a “passive smoking” effect was examined among nonsmokers by number of years 
lived with a regular smoker, there was very little difference in risk for females who 
lived with a regular smoker for 0-32 years (Table 8). The odds ratios for males sug¬ 
gest an increase by are based on smaller numbers than the analysis in females. 


Table 7. Odds ratios for passive smoking (household member smoked 
regularly) in Texas male and female lung cancer studies, 1976-1980 




Yes 


No 

Odds 

95% 



Case 

Control 

Case 

Control 


CooEdcnce Interval 

X 7 

Males 








Crude 

Self ever smoked 

563 

329 

93 

119 

1.41 a 

1.04. 1.92 

4.8 

No 

5 

56 

6 

34 

0.52 

0.15, 1.74 

1.2 

Yes 

357 

273 

87 

85 

1.28 

0.91, 1.79 

2.0 

Overall (MOR) 
Females 





1.20 

0.87, 1.65 

1.18 

Crude 

Self ever smoked 

429 

425 

24 

51 

2.12* 

1.29, 3.50 

9.05 

No 

33 

1U 

8 

32 

0.78 

0.34, 1.81 

0.3 

Yes 

396 

260 

16 

19 

1.80 

0.92, 3.58 

3.0 

Overall (MOR) 





1.30 

0.78, 2.18 

1.0 


*p < .05. 




Source: https://www.industrydocum “st.edu/docs/ziDjuuuu 
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Table 8. Odds ratios associated with passive smoking 


Ever live with household Odds Confidence 

member who smoked Number ratio interval X z 


Males 

Total nonsmokers 61 

0-32 years 49 

334 years 10 

Females 

Total nonsmokers 201 

0-32 years 97 

334 years 99 


0.52 0.15, 1.74 1,2 

0.40 0.10, 1.58 1.8 

1.56 0.30, 8.05 0.3 

0.78 0.34, 1.81 0.3 

0.62 0.24, 1.63 0.9 

0.93 0.38 , 2.28 0.0 


Histologic types of lung cancer were classified according to the World Health 
Organization (WHO) classification (10). The four major cell types account for 
75-85% of the cases in both the male and female series and the cell type distribu¬ 
tion by age group is shown for males and females in Table 9. Adenocarcinoma is 
the predominant lung cancer cell type in both young (30-49 years) males and 
females, comprising 37.8% (males) and 38.9% (females) of all lung cancers among 
persons aged 30-49 years at diagnosis. There is a marked shift with age in this pat¬ 
tern such that for both males and females aged 70 or older at diagnosis the 
predominant cell type is squamous or epidermoid (accounting for 40.5% of all 
cases among males and 31.0% among females). Overall, squamous was the 
predominant cell type among males (42.2%) and adenocarcinoma among females 
(35.5%). These patterns held for both smokers and nonsmokers except for 
nonsmoking males, in whom 6 of 11 (54.5%) cases were adenocarcinoma. 

The risk associated with smoking was examined by cell type, specifically odds 
ratios for smoking categories within the adenocarcinoma series compared with 
nonadenocarcinoma cases (Tables 10 and 11). The odds ratios for smoking 
categories based on pack-years were all significant, emphasizing the increased risk 
oflung cancer (all types) associated with smoking. However, the gradient of risk, in 
both males and females, was markedly different for adenocarcinoma compared 
with non adenocarcinoma (all other lung cancer) cell types. There were 104 cases of 


Table 9. Male and female lung cancer cases by 
histologic type and age, Texas, 1976-1980 


Cell type 

30-49 years 

50-69 years 

70+ 

years 

30-49 years 

50-69 years 

70+ 

years 

No 

% 

No 

% 

No 

% 

No 

% 

No 

% 

No 

% 

Squamous 

8 

21.6 

112 

34.8 

47 

40.5 

11 

20.4 

74 

22.6 

22 

31.0 

Small cell 

4 

10.8 

64 

20.1 

16 

13.8 

10 

18.5 

92 

28.1 

11 

15.5 

Adenocarcinoma 

14 

37.8 

73 

22.9 

17 

14.7 

21 

38.9 

99 

30.3 

19 

26.8 

Lar^e cell 

2 

5.4 

19 

6.0 

9 

7.8 

4 

7.4 

11 

3,4 

3 

4.2 

Other 


24.4 


16.2 


23.2 


14.8 


15.7 


12.5 

Total 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 



source: https://www.industryclocumenfs.ucsr.eau/aocs/zlOjUUUU 
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Table 10. Odds ratios associated with smoking for lung cancer 
cell types in males, Texas lung cancer study, 1976-1980 

Cell type 

Smoking 

category 

(pack-years) 

Odds 

ratio 

Confidence 

intervals 

X 2 

Adenocarcinoma 

Low 

3.85 

1.44, 10.31 

8.04 


Moderate 

+.45 

1.72, 11.48 

10.93 


High 

5.38 

2.14, 13.56 

15.21 

Nonadcnocarcinoma 

Low 

6.60 

2.75, 15.84 

21.57 


Moderate 

11.30 

4.87, 26.19 

43.75 


High 

15.41 

6.73, 35.25 

63.34 


Table 11. Odds ratios associated with smoking for lung cancer 
cell types in females, Texas lung cancer study, 1976-1980 


Cell type 

Smoking 

category 

(pack-years) 

Odds 

ratio 

Confidence 

intervals 

X* 

Adenocarcinoma 

Low 

2.16 

1.18, 3.98 

6.37 


Moderate 

4.32 

2.40, 7.79 

26.11 


High 

7.80 

4.28, 14.20 

52.93 

Nonadenocarcinoma 

Low 

4.17 

2.34, 7.43 

25.80 


Moderate 

10.97 

6.27, 19.20 

86.87 


High 

18.90 

10.61, 33.67 

128.13 


adenocarcinoma in the male series and 139 in the female series. A much steeper in¬ 
crease in risk associated with lifetime cigarette dose (pack-years) is observed for all 
other lung cancer cell types compared to adenocarcinoma. These patterns are sum¬ 
marized in Figure 5. 

Preliminary analyses of the detailed work histories is based on the usual occupa¬ 
tion and usual industry of employment as reported or as summarized from the 
work history for self and spouse. Examination of the work histories indicates that 
approximately 78% of the study subjects spent more than half of their reported 
working time employed in the occupation reported as their usual occupation. Usual 
industry of employment was determined by selecting the industry in which a sub¬ 
ject was reported to have been employed for the longest duration of time. Odds 
ratios, adjusted for smoking (ever/never) were determined to identify whether an 
increased risk was associated with employment in a given occupation or industry 
for both males and females. Using the Professional/Technical category as a referent 
for males (odds ratio *= 1), none ot me ocius IL. other rw*'iip-»HnnjiI 

categories was significantly increased (Table 12). Odds ratios (OR) for usual in¬ 
dustry of employment were similarly calculated using the sales category (SIC 
50-59) as the referent (OR = 1.0) (Table 13). Significantly elevated odds ratios 
were observed for several industrial categories, specifically construction (SIC 
15-17), chemical manufacturing (SIC 28), metal manufacturing (SIC 33-34), and 
transportation (SIC 40-49). In addition, an elevated odds ratio (OR *= 2.44) of 
borderline statistical significance (at the .05 level) is observed for oil and gas extrac¬ 
tion (SIC 13). 



Source: https://www.industrydocuments.ucst.eau/aocs/ziDjUUUU 
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Figure 5. Odds ratios associated with smoking by lung cancer cell type. 

The majority (approximately 60%) of the females reported their usual occupa¬ 
tion as housewife. Using this category as the referent (OR * 1.0), smoking- 
adjusted odds ratios (ever/never) were calculated for the remaining categories 
(Table 14). Although there are several categories with elevated odds ratios, only the 
odds ratio for the clerical category (1.57) is significant. The odds ratio for the serv¬ 
ice category (1.57) is similarly increased, and of borderline statistical significance. 


Tabic 12. Adjusted* odds ratios for usual occupation 
in Texas male lung cancer study, 1976-1980 


Occupation 

category 

Total number 
in category 
(cases and controls) 

Odds 

ratio 

Confidence 

interval 

X* 

Cl eric a]/Sales 

94 

0.61 

0.36, 1.04 

3.33 

Service 

50 

1.12 

0.60, 2,09 

0.13 

Agriculture 

39 

0.89 

0.44, 1.84 

0.09 

Processing 

77 

0.80 

0.47, 1.38 

0.63 

Machine trades 

77 

1.37 

0.78, 2.39 

1.19 

Bench work 

14 

1.04 

0.34, 3.19 

0.01 

Structural work 

275 

1.46 

0.96, 2.20 

3.15 

Miscellaneous 

140 

0.89 

0.55, 1.44 

0.22 

Professional/Technical 

157 

1.00 

— — 

- 


Adjusted for smoking (ever/never). 
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Table 13. Adjusted 3 odds ratios for usual industry of 
employment in Texas male lung cancer study, 1976-1980 


Industry 

category (SIC number) 

Total number Odds 

m category ratio 

Confidence 

interval 

X* 

Agriculture (01 -09) 

30 

1.64 

0.70, 

3.83 

1.31 

Oil/gas extract (13) 

28 

2.44 

1.00, 

5.97 

3.82 

Other mining (10-12, 14) 

8 

0.72 

0.19, 

2.80 

0-22 

Construction (15-17) 

150 

2.56 b 

1.49, 

4.41 

11.50 

Chemical (28) 

60 

2.16 b 

1.10. 

4.24 

5.04 

Petroleum (29) 

178 

1.54 

0.91. 

2.60 

2.63 

Metals (33-34) 

25 

3.38 b 

1.36, 

8.39 

6.90 

Shipbuilding (373) 

27 

1.91 

0.83, 

4.42 

2-29 

Other manufacturing 

52 

1.55 

0.77, 

3.12 

1.51 

(20-39 minus above) 






Transportation (40-49) 

120 

2.57 b 

1.47, 

4.52 

10.88 

Personal services (60-69, 

65 

1.73 

0.91, 

3.29 

2.76 

80, 91-97) 






Professional/Govemmental (70-79, 81-87) 

85 

1.34 

0.73, 

2.44 

0.91 

Sales (50-59) 

97 

1.00 

- 

— 

— 

3 Adjusted for smoking (ever/never). 

p < .05 


Table 14. Adjusted* odds ratios for usual occupation 
in Texas female lung cancer study, 1976-1980 

Occupation 

category 


Total number 
in category 

Odds 

ratio 

Confidence 

interval 

X* 

Clerical 


161 

1 57 b 

1.07, 2.31 

5.27 

Service 


88 

1.57 

0.96, 2.57 

3.22 

Agriculture 


3 

0.74 

0.14, 3.92 

0.12 

Processing 


2 

4.22 

0.43, 41.33 

1.53 

Machine trades 


2 

2.66 

0.45 , 25.93 

M5 

Bench work 


11 

1.67 

0.47, 5.97 

0.62 

Structural 


2 

5.22 

0.79 , 34.59 

2.93. 

Miscellaneous 


8 

2.27 

0.52, 9.98 

1.18 

Professional/Technical 

110 

1.15 

0.75, 1.76 

0-40 

Housewife 


551 

1.00 

- - 



Adjusted For smoking (ever/never). 
p < .05 . 


There were too few observations in the remaining categories for a meaningful 



no categories of concern except for the possible exception of the increase noted for 
the category of other manufacturing (Table 15). 

Smoking-adjusted odds ratios were also examined for the usual occupation and 
industry ot employment for die spouses of both uiuloa and fi. males. The cr.lv 
significantly increased odds ratio observed was for the usual industry of employ¬ 
ment for spouses of female lung cancer cases. The Construction industry, with 146 
cases and controls reporting this as the usual industry for their spouse, was 
associated with an increased odds ratio of 1.74 (1.04, 2.92; x 2 = 4.40). 


Source: https://v 3ustrydocuments.ucsT.eau 
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Table 15. Adjusted -1 odds ratios for usual industry of employment 
in Texas female lung eancer studv. 1976-1980 


Industry 

category 

Total number 
in category 

Odds 

ratio 

Confidence 

interval 

X 1 

Agriculture 

6 

0.91 

0.24, 3.53 

0.02 

Oil/gas extract 

4 

2.01 

0.37, 10.84 

0.66 

Other mining 

0 

_ 

_ _ 

_ 

Construction 

2 

4.95 

0.75, 32.69 

2.76 

Chemical 

2 

3.93 

0.40 . 39.06 

1.37 

Petroleum 

5 

0.43 

0.91, 2.00 

1.16 

Metals 

2 

3.93 

0.40, 39.06 

1.37 

Shipbuilding 

o 

3.93 

0.40, 39.06 

1.37 

Other manufacturing 

23 

2.70 

0.95, 7.67 

3.50 

Transportation 

12 

0.78 

0.22, 2.76 

0.15 

Services 

74 

1.26 

0.75, 2.13 

0.75 

Professional/Governmen tal 

93 

1.08 

0.69, 1.69 

0.12 

Sales 

113 

1.23 

0.80, 1.90 

0.92 

Housewife 

592 

1.00 

— — 



Adjusted for smoking (ever/never). 


Table 16. Odds ratios for household member regularly employed 
in specific industry for Texas lung cancer study, 1976-1980: Males 


Industry 

Yes 

Odds 

ratio 

95% 

Confidence 

interval 

X* 

Case 

Control 

Asbestos manufacturing 

6 

2 

2.60 

0.60, 11.25 

1.76 

Cement manufacturing 

5 

5 

0.99 

0.30, 3.25 

0.00 

Insulation manufacturing 

4 

1 

2.99 

0.47, 19.04 

1.48 

Coal mining 

11 

4 

2.57 

0.86, 7.71 

3.06 

Shipyard/shipbuilding 

58 

52 

1.11 

0.75, 1.65 

2.27 

Demolition 

5 

3 

1.54 

0.40, 5.93 

0.41 

High-rise construction 

11 

9 

1.19 

0.50, 2.84 

0.16 


Table 17- Odds ratios for household member regularly employed 
in specific industry for Texas lung cancer study, 1976-1980: Females 

Industry 

Yes 

Odds 

95% 

Confidence 

interval 

X 2 

Case 

Control 

Asbestos manufacturing 

5 

10 

0.55 

0.20, 1.50 

1.29 

Yemeni manuiucuirtug 

-V 

IV 

i.i# 

v.v-, Z.ZZ 

3,21 

Insulation manufacturing 

9 

4 

2.24 

0.73, 6.94 

2.07 

Coal mining 

7 

12 

0.63 

0.25, 1.57 

1.00 

Shipyard/shipbuilding 

99 

102 

1.02 

0.75, 1.39 

0.02 

Demolition 

5 

7 

0.77 

0.25, 2.33 

0.02 

High-rise construction 

37 

26 

1.52 

0.91, 2.55 

2.60 


ro 

O 

O' 

CO 

o 

w 

o 

4* 

-P» 


In addition to these analyses specific questions were asked regarding whether 
anyone m the household ever worked in the following industries: asbestos, cement, 
or insulation manufacturing; coal mining; shipyards and shipbuilding; demolition; 
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high-rise construction. For both males and females a large number of cases and 
controls reported having a household member employed in a shipyard or in ship¬ 
building, but this was not associated with an increased odds ratio (1.11 for males 
and 1.02 for females) (Tables 16 and 17). Among males there were no statistically 
significant increases; however, the odds racios for asbestos manufacturing, insula¬ 
tion manufacturing, and coal mining are increased. Similarly, for females the odds 
ratio is increased for insulation manufacturing and high-rise construction but not 
significantly. 


Discussion 

The availability of fairly large numbers of male and female incident lung cancer 
cases and comparison subjects in an interview study with detailed occupational 
histories provides an important basis for examining the contribution of occupa¬ 
tional exposures to lung cancer in males and females. Recognizing the strong in¬ 
crease in lung cancer risk associated with cigarette smoking, such analyses need to 
control for smoking differences. Our preliminary analysis of usual occupation and 
industry of employment with a broad smoking adjustment (ever/never) indicates 
several occupational and industrial associations that need to be pursued in future 
analyses. Specifically, odds ratios are significantly increased for usual employment 
in several industries (construction, chemical, metal, and transportation) for males 
and the clerical occupations for females. In addition, there are several associations 
suggested by increased odds ratios, which are not statistically significant. For 

males, an increased risk is suggested lor occupations in the structural category and 
employment in industries related to oil and gas extraction (SIC 13), petroleum 
refining (SIC 60-69), and shipbuilding (SIC 373). For females, occupations in the 

service category and industries in the other manufacturing group are associated 
with fairly stable increased odds ratios. 

Future analysis of these data will examine the possible interaction of smoking 
with occupational and industrial groups and a possible need to employ more 
specific smoking strata. Examination of odds ratios for smoking strata within oc¬ 
cupational and industrial categories suggested that an ever/never smoking 
classification would be sufficient to control for the confounding effect of smoking in 
the examination of overall risks associated with usual employment in specific oc- 
minartnnal and industrial categories as presented here. However, this broad 
classification may not be sufficiently specific for an examination ot interaction ot 
smoking with workplace exposures. In these analyses the classification of 
“exposed” within a specific category is based upon the “usual” occupation or in¬ 
dustry of employment rather than “ever employed” in a given work environment. 
The use of the usual pattern may be more conservative in the detection of occupa¬ 
tional and industrial associations and is perhaps the more appropriate designation 
to use for a preliminary examination of the data. As noted, the use of the usual oc¬ 
cupation and industry of employment did introduce some special constraints on the 
analysis of the female patterns in that the usual occupation and industry for over 
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60% of the cases and controls was “Housewife.” We will employ a number of 
more specific designations of occupational and industrial variables in future 
analyses. 

Even with these recognized limitations, the suggestion which clearly emerges 
from our data is that there may be a wider variety of workplace exposures 
associated with substantial increments in the risk of lung cancer than currently 
recognized. In addition, use of the full work history, including dates will surely aid 
in refining the preliminary associations reported here. 

The relationship of lung cancer cell type with age at time of diagnosis warrants 
further scrutiny in that the highest odds ratios for the smoking variables were 
observed for the youngest age group (< 57 years at time of diagnosis). The lack of a 
“passive smoking” effect when the confounding effect of smoking of individual 
study subjects is considered, is not consistent with early reports. Although subse¬ 
quent reports are also not consistent with regard to this association, it may be that 
the study population available was not sufficiently large to detect a fairly low level 
effect and that this association needs to be assessed in a considerably larger study 
population. 

These preliminary analyses demonstrate a strong and consistent smoking effect 
in males and females for all types of lung cancer. The risk differentials associated 
with cigarette smoking observed for adenocarcinoma and other lung cancer cell 
types are striking and consistent with findings of others (11). In addition, they 
reemphasize earlier suggestions that perhaps specific environmental exposures are 
more strongly associated with specific types of lung cancer. In addition, these data 
suggest that perhaps lung cancer is more similar in males and females than 
previously regarded and that the observed differentials in risk by sex axe principally 
due to exposure differentials. 
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Tsukiji 5-chome, Chuo-ku, Tokyo 104, Japan 


ABSTRACT 


Lung cancer is on a sharp increase in both men and women in japan. Nonsmoking wives 
with smoking husbands were found to carry an elevated risk of lung cancer and ischemic 
heart disease by a large-scale cohort study, 1966-1981, for 265,118 adults in 29 Health Center 
Districts in Japan, the risk steadily going up with the increase in number of cigarettes smoked 
by the husband. In major cancers other than lung, no such risk elevation was observed. A 
nonsmoking husband with a smoking wife also showed an elevated risk of lung cancer. The 
risk-reducing effect of daily intake of green-yellow vegetables on lung cancer was observed 
for passive smoking just as for active smoking. Those women eating green-yellow vegetables 
daily showed a significantly lower risk of lung cancer from the passive influence of their 
husbands’ smoking. Such risk reduction was not observed for ischemic heart disease. The 
observed results suggest that the influence of husband’s smoking on nonsmoking wives in 
raising the risk of lung cancer is as a cancer promoter rather than a cancer initiator. This pro¬ 
moter hypothesis mav explain why «nrh onnrtmtoi.c but lev; dccc cxpt»uiv of pu»»hc smok¬ 
ing, which starts after adult age is reached, significantly elevaces lung cancer risk in non¬ 
smoking wives. 

K(V Words: lanan, cohort j'’"' - '-* rmciring, lung , Lwlo-mh. Lcdii disease, 

green-yellow vegetables, /3-carotene, promoter, promoter-inhibitor 
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Introduction 

The mortality from lung cancer has been increasing rapidly in Japan (Figure 1). 
The number of deaths among males was 520 in 1947 and 17,555 in 1982, the cor- 
responding number for females was 248 and 6661. 

There exists little sign of a slowing down of the rate of increase, and the number 
of deaths from lung cancer are expected to exceed the number of deaths from 
stomach cancer in the near future. In parallel to this trend the number of cigarettes 
sold in Japan also has been on a sharp rise (Figure 1). The random sample survey 
conducted by the Tobacco Monopoly Corporation in 1982 revealed that currently 
70.1% of adult males and 15.4% of adult females smoke in Japan. 

The purpose of this chapter is to study the causative factors of lung cancer in 
Japan with special reference to the effect of passive smoking relative to the effect of 
active smoking. The possible influence of nutrition, /5-carotene-rich green-yellow 
vegetables in particular, on the risk enhancing effect of active and passive smoking 
also is studied. 


Methods 


The materials of our ongoing large-scale cohort study for 265,118 adults aged 40 
years and above in Japan were analyzed in detail to discover factors altering the 
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Figure 1. Trends in cigarette consumption and lung cancer deaths in Japan (1950-1981). 
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risk of lung cancer in both men and women. For statistical analysis, programs in¬ 
cluded in the book Epidemiologic Analysis with, a Programmable Calculator (U.S. Depart¬ 
ment of Health, Education and Welfare, 1979) mainly were used. 

Results 

Active Smoking and Lung Cancer Risk 

Cigarette smoking was identified by far the most important cause of lung cancer 
in Japan, both by case-control studies conducted by the auchor and other research¬ 
ers and by a large-scale cohort study (1-6) being conducted by the author for 
265,118 adults (122,261 men and 142,857 women) aged 40 and above (95% of 
census population) in 29 Health Center Districts in Japan. These subjects were 
surveyed in October-December 1965 and followed up from January 1966 until 
December 1981. A clear-cut dose-response relationship was observed between the 
number of cigarettes ever smoked and the age-standardized mortality rate of lung 
cancer. The mortality rate of lung cancer also was found to be higher the earlier 
smoking was begun when age and total number of cigarettes ever smoked were 
standardized (Figure 2). The lung cancer-standardized mortality rate was observed 



20- 25- 30- 35- -lOD.OOO 200.000- 400.000- 


-19 24 29 34 N 100.000- 300.000- 

AGE AT START N NUMBER OF CIGARETTES 

OF SMOKING EVER SMOKED 

Figure 2. Lung Cancer, (a) Attained age- and amount of smoking-standardized mortality 
rate by age at start of smoking, (b) Attained age- and age at start of smoking-standardized 
mortality rate by total amount of cigarettes ever smoked. (Prospective study, 1966-1978 
Japan.) 
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to be 18.3% lower in smokers who do not inhale compared to regular deep in¬ 
halers, and 48.9% lower in smokers of filtertip cigarettes compared to smokers of 
nonfiltertip cigarettes, according to our cohort study. The risk of lung cancer in 
daily smokers also was noted to approach gradually that of nonsmokers with the 
lapse of years after smoking cessation, risk difference diminishing by 41.6% in 5 
years after stopping the habit. This strongly suggests the major part of the influence 
of smoking during adulthood is the promoter action of substances included in 
mainstream smoke. 

Effect of Nutrition on Active Smokers 

Daily intake of green-yellow vegetables, rich in /3-carotene, was found signifi¬ 
cantly to lower the risk of lung cancer (7, 8), particularly when the total amount of 
cigarettes ever smoked was less than 300,000 (6) (Figure 3). No other dietary habit 
showed such risk reduction. Risk reduction after smoking cessation appeared to be 
more pronounced in case of daily consumers of green-yellow vegetables. Taking 
similar evidence in laboratory studies into consideration, a promoter-inhibitor in¬ 
teraction model was conceptualized. 
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} Figure 3. Standardized mortality rate for lung cancer by total number of cigarettes ever 

5 smoked and by frequency of green-yellow vegetable intake; males. (Prospective study, 

' 1966-1978.) 
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Passive Smoking and Lung Cancer 

In the present cohort study (1966-1981), 427 deaths from lung cancer in women 
were recorded during 16 years of followup (1966-1981). Of these women, 269 were 
married, and 200 of these also were nonsmokers. These cases occurred among 
91,540 nonsmoking married women whose husbands’ smoking habits were 
studied. The risk of lung cancer was carefully measured, taking into consideration 
possible confounding variables. There was a statistically significant increased risk 
in relation to the extent of the husband’s smoking (Figure 4), which confirmed the 
validity of previous reports (9, 10). The association was significant when observed 
by age of husbands (Table 1, Figures 1 and 5) and also by age of wives (Table 2). 
The further detailed analysis on materials cross-tabulated by age and occupation of 
the husband also confirmed the association (Table 3). The husband’s drinking 
habits were noted to have no effect in raising the risk of lung cancer in nonsmoking 
wives (Table 4). 

Similar significant risk elevation oflung cancer with the increase in the extent of 
husband’s smoking also was observed with ischemic heart disease when observed 
by husband’s age and occupation (Tables 5 and 6). The significant risk elevation of 
cancer of the nasal sinus also was observed in nonsmoking wives with husband’s 
smoking. The risk elevation of emphysema and chronic bronchitis with spouse’s 
smoking also was noted with borderline significance. However there was no 
tendency of risk elevation at all in major cancers other than lung (total of cancers of 
stomach, cervix, and breast), the standardized mortality rate in nonsmoking wives 
being almost exactly the same regardless of the husband’s smoking habit (Table 7, 
Figure 6). 


1.42 
■ ■ 




NON EX. 1 ' U -1 5 ' 19 ~ 
A DAY 

husband's SMOKING HABIT 


LUNG CANCER: 200 
POPULATION : S15IJ0 


Figure 4. Age-standardi2ed mortality rate ratio for lung cancer in nonsmoking wives by 
smoking habits of their husbands. (Prospective study, 1966-1981, Japan.) 
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Table 1. Mortality rate for lung cancer in women by age group and by smoking habit of 
husband (patient herself a nonsmoker): prospective study, 1966-1981, Japan 1 


Husband’s 

age group 



Husband’s smoking habit 


Total 

Nonsmoker 

Number of cigarettes a day 

Ex-smoker 1-14/d 15-19/d 

29+/d 

No. 

Pop. 

No. Pop. 

No. Pop. 

No. Pop. 

No. Pop. 

No. Pop. 

40-49 

4 

6,229 

1 1.255 

8 8,621 

6 5,158 

16 10,764 

35 32,027 

50-59 

10 

7,791 

3 1,922 

20 9,668 

8 4,052 

24 9,820 

65 33,253 

60-69 

18 

7,120 

11 2,687 

28 7,243 

9 2,513 

23 4,651 

89 24,214 

70-79 

5 

755 . 

2 348 

2 612 

1 105 

1 226 

1 i 2,046 

Total 

37 

21,895 

17 6,212 

58 26,144 

24 11,828 

64 25,461 

200 91,540 

“The weighted point 







estimate of rate 


2.18 

2.01 

2.38 

2.71 


ratio and test 


1.00 

1.36 

1.42 

1.58 

1.91 


based 90% 



0.85 

1.0J 

0.98 

1.34 


confidence limits 





Mantel extension 






2.02 


X 3 2.915 





1.45 


one-tail 






1.04 


value 0.00178 

Mantel-Haenszel X r 

— 

1.0855 

1.8290 

3.0295 


one-tail p value 


0.1389 

0.0337 

0.0012 



Table 2. Mortality rate for lung cancer in nonsmoking wives by smoking habit of hus¬ 
bands and by age group of wife: prospective study; 1966-1981, Japan' 

Husband’s smoking habit 



Number of cigarettes a day 



Nonsmoker 

Ex-smoker 





1-19/d 

20+/d 

Total 

Wife’s 





age group 

No. Pop. 

No. Pop. 

No. Pop. 

No. Pop. 

40-49 

4 7.918 

21 17,492 

21 12,613 

46 38,025 

59 5C 1 

T-t 7 w 

ifi 15.640 

31 8,814 

91 32,089 

60-69 

16 6,170 

33 10,381 

10 3,793 

57 20,344 

70-79 

3 172 

1 671 

2 239 

6 1,082 

Total 

37 23,895 

99 44,184 

64 25,461 

200 91,540 

a The weighted point 





estimate of rate 


2.01 

2.55 


ratio and test- 

1.00 

1.43 

1.74 


hnsed 90% 


0.99 

1.19 


confidence limits 




Mai.u-1 v.uv‘»-viii 





X* 2,424 

Mantel-Haenszel X 1 


1.6042 

2.3731 

one-tail 

one-tail p value 


0.0543 

0.0088 

p value 0.00768 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Table 3 . Mortality rare for lung cancer in women by age, occupation, and smoking habit 
of husbands (patient herself a nonsmoker)® 


Husbands 

Occupation 1 * 

Nonsmoker 

Ex-smoker 

Or 1-19/day 

2:20/day 

(year) 

No. 

Pop. 

No. 

Pop- 

No 

Pop. 

40-49 

Total 

4 

6,229 

15 

15,034 

16 

10,764 


1 


324 


653 

1 

566 


2 


90 


231 


293 


3 

1 

908 

2 

2,247 

3 

1,867 


4 

I 

476 

1 

993 


1,044 


5 

1 

2,502 

6 

5,941 

9 

3,636 


6 


46 


165 


108 


7 


177 

l 

486 

1 

426 


8 


1,112 

3 

3,431 

2 

2,241 


9 


162 

1 

345 


243 


10 

1 

432 

1 

542 


340 

50-59 

Total 

10 

7,791 

31 

15,642 

24 

9,820 


1 

1 

345 


593 

0 

446 


2 


175 


253 

1 

319 


3 

1 

817 

5 

1,764 

1 

1,324 


4 

1 

653 

2 

1,133 

5 

1,092 


5 

4 

3,497 

16 

6,812 

9 

3,514 


6 


35 


89 


50 


7 


120 


273 

1 

234 


8 

3 

1,375 

6 

3,478 

2 

2,155 


9 


164 


378 

1 

251 


10 


610 

2 

869 

2 

435 

60-69 

Total 

18 

7,120 

48 

12,443 

23 

4,651 


1 


227 

1 

327 

1 

179 


2 

1 

91 


143 


124 


3 


305 

2 

594 

2 

327 


4 

2 

508 

5 

822 

1 

500 


5 

13 

4,084 

33 

6,845 

10 

2,152 


6 


9 


31 


14 


7 


45 


82 


55 


8 

1 

805 

5 

1,784 

4 

736 


9 


121 

1 

208 


92 


10 

1 

925 

1 

1,607 

5 

472 

70 + 

Total 

5 

755 

5 

1,065 

1 

226 


1 


32 


30 


5 


2 


21 


14 


4 




18 

l 

36 


8 


4 


48 


73 


20 


5 

3 

323 

1 

446 


89 


« 


* 


t 


0 


7 


1 


5 


1 


8 


87 

2 

119 

1 

36 


9 


11 


19 


2 


10 

2 

213 

1 

322 


61 

“Standardized 








kisk Ratios 



1.000 


1.436 


1.872 



Mantel extension X 2 : 

3.124; c 

■ne-tail p value: 

0.00089. 



& Occupation: I, Professional and technical workers; 2, managers and officials; 3, clerical and related workers; 4, 
sales workers; 5, farmers, lumbermen, and fishermen; 6, workers in mining and quarrying occupations; 7, workers 
in transport and communication occupations; 3, craftsmen, production process workers, and laborers; 9, service 
workers; 10, not classifiable and not reported. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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AGE STANDARDlZED 
MORTALITY RATE 


9.7 


EX. ’-I‘/D 15-19/d 20+/D 

HUSBAND'S SMOKING HABIT 
U.l 13.6 14.0 17.8 


Figure 5. Age-specific mortality rate for lung cancer per 100,000 in nonsmoking wives by 
smoking habits of their husbands. (Prospective study, 1966-1981, Japan.) 


Tabic 4. Mortality rate for lung cancer in women by age group and by alcohol drinking 
habits of husband: (patient herself a nonsmoker}: prospective study, 1966-1981, Japan 


Husband’s drinking habits 


Husband’s 

Nondrinkcr 

Occas. Rare 

Daily 

Obscure 

Total 

age group 

No. 

Pop. 

No. Pop. 

No. Pop. 

No. 

Pop. 

No. Pop. 

40-49 

12 

6,141 

10 15.877 

13 9,935 

0 

74 

35 32,027 

50-59 

1'2 

/, 4jy 

J.J it.UUO 

;-i ;C,7CC 

0 

C51 

3? 25^ 

60-69 

23 

6,741 

35 9,234 

27 7,606 

4 

633 

89 24,214 

70-79 

1 

686 

5 666 

4 589 

1 

105 

11 2,046 

Total 

48 

21,003 


vo 

: ; 

i,;:c 

‘ If 

The weighted point 
estimate of rate 
ratio and test- 
based 90% 
confidence limits 

Mantel-Haenszel x 1 
one-tail p value 


1.00 

1.61 

1.03 

0.66 

-0.1019 

0.4594 

1.59 

1.11 

0.77 

0.4564 

0.3240 



Mantel extension 
X 1 0.626 

one-cail 

p value 0.26566 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOC 
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Table 5. Mortality race for ischemic heart diseases in. women by age group and by smok¬ 
ing habits of husband; prospective study, 1966-1981' Japan 


Husband’s smoking habit 


Number of cigarettes a day 

Nonswoker Ex-smoker 

1-19/d 20+ 'd Total 


Husband’s 


age group 

No. Pop. 

No. Pop. 

No. Pop. 

No. Pop. 

40-49 

13 6,229 

40 15,034 

33 10,764 

86 32,027 

50-59 

26 7,791 

56 15,642 

49 9,820 

131 33,253 

60-69 

65 7,120 

125 12,443. 

47 4,651 

237 24,214 

70-79 

14 755 

19 1,065 . 

7 226 

40 2,046 

Total 

118 21,895 

240 44,184 

136 25,461 

494 91,540 

The weighted point 





estimate of rate 


1.33 

1.63 


ratio and test- 

1.00 

1.10 

1.31 


based 90% 


0.91 

1.06 


confidence limiti 




Mantel extension 





X* 2.073 

Mantel-HaenszeJ x’ 


0.8504 

2.0723 

one-tail 

one-tail p value 


0.1976 

0.0191 

p value 0.01909' 


UPPER 



0.05570 O.COliJ 0.05557 


Figure 6. Standardized mortality rate ratio for selected causes of death in 91,540 nonsmok¬ 
ing women by smoking habits of their husbands. (Prospective study, 1966-1981, Japan.) 



Source: https://www.industrydocuments.ucsf.edu/ 
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Table 6. Mortality rate for ischemic heart disease in women by age, occupation, and 
smoking habit of husbands (patient herself a nonsmoker) 1 


Husbands 

a S e 

(years) 

Occupation b 

Nonsmoker 

Ex-smoker 
or 1-19/day 

a 20/day 

No. 

Pop. 

No. 

Pop. 

No. 

Pop. 

40-49 

Total 

13 

6.229 

40 

15,034 

33 

10,764 


1 

l 

324 


653 

1 

566 


2 


90 

1 

231 


293 


3 


908 

4 

2,247 

1 

1,867 


4 


476 

1 

993 

5 

1,044 


5 

8 

2,502 

25 

5,941 

18 

3,636 


6 


46 


165 


108 


7 

1 

177 

2 

486 


426 


8 


1,112 

7 

3,431 

6 

2,241 


9 


162 


345 

1 

243 


10 

3 

432 


542 

i 

340 

50-59 

Total 

26 

7,791 

56 

15,642 

49 

9,820 


1 

1 

345 

3 

593 


446 


2 

2 

175 


253 


319 


3 

2 

817 

5 

1,764 

6 

1,324 


4 


653 

6 

1,133 

4 

1,092 


5 

15 

3,497 

27 

6,812 

26 

3,514 


6 


35 

1 

89 


50 


7 


120 

1 

273 

2 

234 


8 

5 

1,375 

8 

3,478 

11 

2,155 


9 


164 

1 

378 


251 


10 

1 

610 

4 

869 


435 

60-69 

Total 

65 

7,120 

125 

12,443 

47 

4,651 


1 

2 

277 

2 

327 

1 

179 


2 

1 

91 

2 

143 

1 

124 


3 

2 

305 

5 

594 

1 

327 


4 

10 

508 

8 

822 

5 

500 


5 

36 

4,084 

79 

6,845 

27 

2,152 


6 


9 

1 

31 


14 


7 

1 

45 

1 

82 

1 

55 


8 

7 

805 

13 

1,784 

6 

736 


9 

1 

121 

2 

208 


92 


10 

5 

925 

12 

1,607 

5 

472 

70+ 

Totai 

14 

755 

19 

1,065 

7 

226 


1 

2 

32 

1 

30 


5 


2 

2 

21 


14 

1 

4 


3 


18 

1 

36 


8 


4 

1 

48 

1 

73 


20 


5 

5 

32 3 

11 

446 

2 

89 


6 


3 


1 


0 


8 


87 

1 

119 

3 

36 


9 


11 

2 

19 


2 


10 

4 

213 

2 

322 

l 

61 

11 Standardized 








Risk Ratios 


1.000 

l. 

103 

1.359 


Mantel extension x J : 2.351; one-taii p value: 0.00935. 


Occupation: 1, Professional and technical workers; 2, managers and officials; 3, clerical and related workers; 4, 
sales workers; 5, farmers, lumbermen, and fishermen; 6, workers in mining and quarrying occupations; 7, workers 
in transport and communication occupations; 3, craftsmen, production process workers, and laborers; 9, service 
workers; 10, not classifiable and not reported. 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Table 7a. Mortality rates for major cancers other than lung in women by age group and 
by smoking habit of husband (patient herself a nonsmoker): prospective study, 1966- 
1981, Japan a 




Husband’s 
age group 

Husband’s smoking habit (cigarettes a day) 

To 


Nonstnoker 

Ex-smoker 

1-19 

20-r 

tal 

No. Pop. 

No. 

Pop. 

No. 

Pop. 

No. 

Pop. 

40-49 

44 6.229 

117 

15,034 

71 

10,764 

232 

32,027 

50-59 

97 7,791 

191 

15,642 

119 

9,820 

407 

33,253 

60-69 

160 7,120 

274 

12,443 

106 

4,651 

540 

24,214 

70-79 

14 755 

20 

1,065 

8 

226 

42 

2,046 

Total 

315 21,895 

602 

44,184 

304 

25,461 

1,221 

91,540 

The weighted point 








estimate of rate 



Ml 


1.05 



ratio and test- 

1.00 

1.00 


1.00 




based 90% 



0.90 


0.95 



confidence limits 






Mantel extension 







X* 0.115 

Mantel- Haensze! x 2 


-0.0015 

0.0449 

one-tail 


one-tail p value 


0.4994 

0.4821 

p value 

■ 0.4542 

Table 7 b. Mortality rates for major cancers other than lung in women by age, occupa- 

tion, and smoking habit of the husband (patient herself a nonsmoker)* 



Husbands 




Ex-smoker 



age 


Nonsmoker 

or 1 

-19/day 

& 20/day 

(yean) 

Occupation 15 

No. 

Pop. 

No. 

Pop. 

No. 

Pop. 

40-49 

Total 

45 

6,229 

120 

15,034 

74 

10,764 


1 

2 

324 

1 

653 

3 

566 


2 


90 

1 

231 

2 

293 


3 

9 

908 

17 

2,247 

12 

1,867 


4 

3 

476 

8 

993 

8 

1,044 


5 

17 

2,502 

59 

5,941 

35 

3,636 


6 


46 


165 


108 


7 

1 

177 

6 

486 


426 


8 

10 

1,112 

21 

3,431 

13 

2,241 


9 

1 

162 

4 

345 

1 

243 


10 

2 

432 

3 

542 


340 

50-59 

Total 

98 

7,791 

195 

15,642 

122 

9,820 


1 

13 

345 

2 

593 

3 

446 


2 

2 

175 

1 

253 

1 

319 


3 

14 

817 

16 

1,764 

10 

1,324 


4 

1 

653 

18 

1,133 

9 

1,092 


5 

49 

3,497 

81 

6.812 

56 

3.514 


6 


35 


89 


50 


7 

2 

120 

4 

273 

2 

234 


8 

12 

1,375 

49 

3,478 

31 

2,155 


9 


164 

7 

378 

4 

251 


10 

5 

610 

17 

869 

6 

435 

60-69 

Total 

161 

7,120 

227 

12,443 

106 

4,651 


1 

5 

227 

5 

327 

2 

179 


2 

5 

91 

3 

143 

3 

124 


3 

7 

305 

11 

594 

5 

327 


4 

5 

508 

28 

822 

12 

500 


5 

102 

4,084 

158 

6,845 

58 

2,152 



ource: https://www.industrydocuments.ucsf.edu/docs/zibjOOOO 
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Table 7 b. (cont.) 


Husbands 

age 

(years) 

Occupation 11 

Nonsmoker 

No. Pop. 

Ex-smoker 
or 1-19/day 
No. Pop. 

20/day 
No. Pop. 


6 


9 

1 

31 


14 


7 

1 

45 

3 

82 

2 

55 


8 

10 

805 

40 

1,784 

17 

736 


9 

2 

121 

3 

208 


92 


10 

24 

925 

25 

1,607 

7 

472 

70 + 

Total 

14 

755 

21 

1,065 

' 8 

226 


1 


32 


30 


5 


2 

1 

21 


14 


4 


3 

1 

18 


36 


8 


4 


48 

1 

73 

2 

20 


5 

7 

323 

15 

446 

4 

89 


6 


1 


1 


0 


7 


1 


5 


1 


8 

1 

87 

2 

119 

1 

36 


9 


11 


19 


2 


10 

4 

213 

3 

322 

1 

61 

‘Standardised 








Risk Ratio* 


1.000 


0.969 

1.034 



Mantel 

extension x 1 ' 

-0.129; one-tail p ■ 

Jalue: 0.44868. 



^ Occupation: I, Professional and technical workers: 2, managers and officials; 3, clerical and related workers; 4-, 
sales workers; 5, farmers, lumbermen, and fishermen; 6, workers in raining and quarrying occupations; 7, workers 
in transport and communication occupations; 8, craftsmen, production process workers, and laborers; 9, service 
workers; 10, not classifiable and not reported. 


Comparison of the Effects 
of Active Smoking and Passive Smoking 

When the risk of lung cancer In nonsmokers with nonsmoking spouses was taken 
as a unit, a definite dose-response relationship was observed, the highest risk being 
in heavy active smokers, followed by mild active smokers, then heavy passive 
smokers, and then mild passive smokers (Figure 7). The risk gradient was similar 
both in men and in women (Figure 8). A significantly elevated risk of lung cancer 
also was noted for nonsmoking husbands with smoking wives. 

Because the size of population exposed to passive smoking is quite large in the 
case of women, the effect of passive smoking because of the husband’s smoking was 
estimated as 65% of that of active smokine. Our recent survev showed that 4-7 5 9?. 
and 32.6% of Japanese adult women were being exposed to passive smoking at 
home and at the Workplace, respectively (Figure 9). Therefore it must be a sound 
estimate that the total effect of passive smoking is approximately equivalent to that 
of active smoking in women. However, as a majority of adult men are still 
smokers, the total effect of passive smoking relative to active smoking must be on 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Figure 7. (a) Active and passive smoking and lung cancer mortality: relative risks (RR) 
with 90% confidence intervals; males.(Prospective study, 1966-1981, Japan.) (b) Active and 
passive smoking and lung cancer mortality: relative risks (RR) with 90% confidence inter¬ 
vals; females. (Prospective study, 1966-1981, Japan.) 


the order of a few percent. The effect on lung cancer risk of passive smoking at 
home in relation to active smoking for men was calculated as 0.4-% in our series. 


Effect of Nutrition on Passive Smokers 

A signilicandy lower risk of lung cancer was observed when nonsmoking wives 
with smoking husbands consumed green-yellow vegetables daily (Tables 8 and 9, 
Figures 10 and 11) suggesting that the promoter-inhibitor interaction model also 
applied to passive smoking just as in active smoking (Figure 9). Such risk reduction 
caused by daily intake of green-yellow vegetables was not observed for ischemic 
heart disease (Table 10, Figure 12). 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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STANDARDIZED 

MORTALITY 

RATIO 


H SMOKING HABIT 






37 


inoking) ' 
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557 


$75 »4kS I40&) 125* 
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I.II 4.22 k.J3 ‘-SO »7D 8.03 
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r - Including occnlofiil ano »x-ir»ktr«- 


Figure 8. Active and passive smoking and lung cancer mortality: relative risks (RR) with 
90% confidence intervals. (Prospective study, 1966-1981, Japan.) 


n. Average 
<110 10.8% 
>58 *7-5* 


(a) 


30 <i0 50 60 

i I l t i 

*9 39 <i9 59 69 



29 39 <*9 53 69 


Figure 9. (a) Percentage of nonsmokers exposed to sidestream smoke at home, Japan, 1983. 
(b) Percentage of nonsmokers exposed to sidestream smoke at the workplace, Japan, 1983. 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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Talle 8. Lung cancer mortality rate in nonsmoking wives by smoking habit of the husband: comparison be- 
twe< n daily and non daily intake of green-yellow vegetables 


Hv .band's 
srrn .king habits 


Nongtnokcr 



Ex-smoker 
on 1-19 day 


>2 

0/day 


Wif. 

'a eating habits 





Green-yellow vegetables 





Daily 

Nondaily 

Daily 

Nondaily 

Daily 

Nondaily 





Lung 


Lung 


Lung 

Lung 

Lung 


Lung 

Hus 

land's 


Pop. 

Ca. 

Pop. 

Ca. 

Pop. 

Ca. 

Pop. Ca. 

Pop. 

Ca. 

Pop. 

Ca. 

Occi 

ipation 

Age 












Agri 

;ulture 

40-49 

1,958 

1 

544 

0 

5,050 

5 

891 1 

3,037 

7 

599 

2 



50-59 

2,805 

4 

692 

0 

5,196 

11 

1,616 5 

2,588 

9 

926 

0 



60-69 

3,359 

7 

725 

6 

5,106 

22 

1,739 11 

1,588 

6 

564 

4 



70-79 

258 

3 

65 

0 

287 

1 

159 0 

45 

0 

44 

0 

Oth. 

rs 

40-49 

2,422 

3 

1,305 

0 

7,288 

8 

1,805 1 

5,377 

5 

1,751 

2 



50-59 

3,181 

5 

1,113 

1 

6,732 

12 

2,098 3 

4,633 

5 

1,673 

10 



60-69 

2,266 

4 

770 

3 

4,088 

9 

1,510 6 

1,906 

10 

593 

3 



70-79 

216 

2 

216 

0 

371 

1 

248 3 

81 

1 

56 

0 

Tot; 

1 


16,465 

29 

5,430 

8 

34,118 

69 

10,066 30 

19,255 

43 

6,206 

21 

Grand total 



Population: 91540 



Lung cancer: 200 




Gre<-n-yeL]ow vegetables 
Daily 

Nondaily 

1 Total 



Mantd-cxtension x 2 
2.072 

2.487 

3.090 


P-valuc (two tailed) 
0.03827 

0.01288 

0.00200 





Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Tabic 9. Effect of daily intake of green-yellow vegetables on lung cancer mortality in 
nonsmoking wives with smoking husbands 1 '' 


Husband’s 

smoking habit 


Ex-smoker 
or 1-19/da y 



a 20/day 


Wife’s eating h. 

Husband’s 



Green 

-yellow \ 

regetables 




Daily 

Nondaily 

Daily 

Nondaily 

Lung 

Pop. Ca. 

Pop. 

Lung 

Ca. 

Pop. 

Lung 

Ca. 

Lung 
Pop. Ca. 

Occupation 

Age 







Agriculture 

40-49 

5,050 5 

891 

1 

3,037 

7 

559 2 


50-59 

5,196 11 

1,616 

5 

2,588 

9 

926 0 


60-69 

5,106 22 

1,739 

11 

1,588 

6 

564 4 


70-79 

287 1 

159 

0 

45 

0 

44 0 

Others 

40-49 

7,288 8 

1,805 

1 

5,377 

5 

1,751 2 


50-59 

6,732 12 

2,098 

3 

4,633 

5 

1,673 10 


60-69 

4,088 9 

1,510 

6 

1,906 

10 

593 3 


70-79 

371 1 

248 

3 

81 

1 

56 0 

Total 


34,118 69 

10,066 

30 

19,255 

43 

6,206 21 


*ManteI-Haenszel * J : -1,986; p (two-tailed 0.047). Odds ratio: Nondaily green-yellow vegetable intaker, 1,000; 
daily green-yellow vegetables intake, 0.707 (standardized rate ratio); 90% confidence limits, 0.538-0.943. 




)s://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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| PROMOTES ONLY * 1 


: GREEN-YELLON VEGETABLES INTAKE, OCCASIONAL, RARE OR NONE 



) I TOTAL NUMBER OF CIGARETTES EVER SMOXED 
» : GREEH-YELLOT VEGETABLES INTAKE, OCCASIONAL, RARE OR HONE 


Figure 11. (a) Standardized mortality rate for lung cancer in nonsmoking wives by smoking 
habit of the husband. Comparison between daily and nondaily intake of green-yellow 
vegetables. (Prospective study, 1966-1981, Japan.) (b) Standardized mortality rate for lung 
cancer according to total number of cigarettes smoked and frequency of consumption of 
green-yellow vegetables; males. (Prospective study, 1966-1978, Japan.) 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 








Tabic 10. Ischemic heart disease mortality rate in nonsmoking wives by smoking habit of the husband: com¬ 
parison between green-yellow vegetables intake daily and nondaily 


Husband’s Ex-smoker 

smoking habit Nonsmokcr or 1-19/day £20/d»y 


Wife’s eating habit —:- 

Daily Nondaily 


Green-yellow vegetables 


Daily Nondaily Daily 


Nondaily 


Husband’s 


Pop. 

Ischemic 
Heart D. 

Ischemic 
Pop. Heart D. 

Pop. 

Ischemic 
Heart D. 

Pop. 

Ischemic 
Heart D. 

Pop. 

Ischemic 
Heart D. 

Pop. 

Ischemic 
Heart D. 

Occupation 

Age 













Agriculture 

40-49 

1,958 

6 

544 

2 

5,050 

18 

891 

7 

3,037 

14 

599 

4 


50-59 

2,805 

11 

692 

4 

5,1% 

25 

1,616 

2 

2,588 

21 

926 

5 


60-69 

3,359 

30 

725 

6 

5,106 

55 

1,739 

24 

1,588 

21 

564 

6 


70-79 

258 

2 

65 

3 

287 

10 

159 

1 

45 

2 

44 

0 

Others 

40-49 

2,422 

3 

1,305 

2 

7,288 

10 

1,805 

5 

5,377 

12 

1,751 

3 


50-59 

3,181 

8 

1,113 

3 

6,732 

18 

2,098 

11 

4,633 

17 

1,673 

6 


60-69 

2,266 

21 

770 

8 

4,088 

33 

1,510 

13 

1,906 

11 

593 

9 


70-79 

216 

7 

216 

2 

371 

6 

248 

2 

81 

3 

56 

2 

Total 


16,465 

88 

5,430 

30 

34,118 

175 

10,066 

65 

19,255 

101 

6,206 

35 


Grand total Population.: 91540 Ischemic heart disease; 494 


Green-yellow vegetables 

Mantel-extension x 7 

P value (two tailed) 

Daily 

2.307 

0.02105 

Nondaily 

0.820 

0.41222 

Total 

2.406 

0.01613 


9SV0S9E9G2 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Dilly 


Figure 12. Ischemic heart disease mortality ratio in nonsmoking wives by smoking habits of 
their husbands. Comparison between daily and nondaily intake of green-yellow vegetables . 


Discussion 

The age-adjusted mortality rates for lung cancer have been sharply increasing 
both for men and for women in Japan. As only a fraction of Japanese women with 
lung cancer smoke cigarettes, the reasons for the trend of their mortality from lung 
cancer have been unclear. The present study appears to explain at least a part of 
this long-standing riddle. 

This observation also questions the validity of the conventional method of assess¬ 
ing the relative risk of developing lung cancer in smokers by comparing them with 
nonsmokers. This study shows that nonsmokers are not a homogeneous group and 
should be subdivided according to the extent of previous exposure to indirect or 
passive smoking. Although the relative risk of indirect smoking was smaller than 
that of direct smoking, the absolute excess deaths from lung cancer resulting from 
passive smoking must be important because of the large size of the exposed group. 
x liCieuMC, uiQe icauiia 01 uui cun cm a. 

strengthening already existing evidence for a health hazard from passive smoking 
(11-13) (Table 11). 

As shown in Figure 9, 47.5% and 32.6% of 158 nonsmoking adult women 
surveyed recently are noted to be exposed to sidestream smoke at home and at the 
workplace, respectively. One survey conducted in Aichi prefecture in Japan 
showed that nonsmoking wives are exposed to their husband’s smoking 6.7 times a 
day on the average. 

Because sidestream smoke contains varieties of cancer promoters at higher con¬ 
centration than does mainstream smoke, it must be reasonable to consider the 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Table 11. Passive smoking is hazardous to health 

1. Existence of toxic substances (including carcinogens) in sidestream smoke mostly at higher concen- 
iration than in mainstream smoke. 

2. Existence of a large number of nonsmokers who have to inhale sidestream smoke frequently and in¬ 
tensively for long years at home and/or at the workplace. 

3. Existence of sidestream smoke component in blood and urine of nonsmokers exposed to passive 
smoking, (eg, nicotine, CO-Hb in blood and Mutagens in urine.J. 

4. Existence of functional abnormalities in nonsmokers exposed heavily to passive smoking (eg, 
respiratory or circulatory function). 

5. Lung tissue damage and destruction in chronic passive smokers as shown by elevated hydroxy- 
proline excretion in urine. 

6. Higher incidence of selected diseases in nonsmokers exposed heavily to passive smoking (eg, 
pneumonia, bronchitis, asthma, ischemic heart disease, lung and nasal sinus cancer). 

7. Experimental evidence. 

main effect of passive smoking on lung cancer risk results from the prolonged ex¬ 
posure to such promoters in sidestream smoke. The risk-inhibitory effect of a daily 
intake of green-yellow vegetables that are rich in /5-carotene must be considered as 
an additional evidence for such a promoter action hypothesis of passive smoking. 
The hypothesis also explains why exposure to passive smoking that starts after 
reaching adult age can significantly influence the risk of lung cancer. 

The histology of 21 cases of lung cancer in nonsmoking wives of smoking 
husbands was not essentially different from that in smoking women (adenocar¬ 
cinoma 57.1%, squamous cell carcinoma 19.0%, and small-cell carcinoma 4.8%). 
A case-control study conducted within our cohort study revealed a significant 
dose-response relationship between adenocarcinoma of the lung and the number of 
cigarettes smoked daily, relative risk being 1.39 and 5.75 for smokers of 1-14 and 
15 or more cigarettes daily, the chi square for the trend being 6.848 with a one-tail 
p value of 0.004. Therefore the predominance of adenocarcinoma of the lung in 
nonsmoking women with smoking husbands should not be considered unfavorable 
evidence for promoter action hypothesis of passive smoking. In passive smoking, 
sidestream smoke usually is inhaled through the nose, whereas in active smoking 
mainstream smoke always is inhaled through the mouth. This difference could be a 
reason for the elevated risk of nasal sinus cancer in passive smokers. The 
mechanism of the action of.passive smoking on the risk of ischemic heart disease, 
however, must be explained in different ways (eg. a combined action of carbon 
monoxide and nicotine). 

In summary, to reduce the effect of active and passive smoking and to encourage 
the effect of nutrition, in particular /3-carotene intake, would be the most produc- 
• "mm. r n r luna nnrpr nrpvpntinn. For selected persons exposed to other 
known carcinogens, eg, those related to occupation or radiation, such environmen¬ 
tal exposure also must be minimized in addition to the preventive measures focused 
on lifestyle variables given above. 
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Rauchen und Umweltfaktoren beim Bronchialkarzi¬ 
nom. Wie bei keiner anderen Krebserkrankung sind beim Lun- 
genkrebs die Ursachen fur das Encstehen des Tumors bekannt. 
Es handelt sich in erster Lime urn exogene Noxen, die grund- 
s'itzlich einer Intervention zuganglich sind. AIs wichtigstc Noxe 
konnte das Zigarettenrauchen identifiziert werden. Verantwort- 
lich sind eine Reihe von Kanzerogenen und Kokanzerogenen im 
Rauchkondensat (Teer). Berufliche Noxen und andere Ursa¬ 
chen spielen vergleichsweise eine quantitativ untergeordnete 
Rolle. Es konnte keine wesendiche Bedeucung der allgemeinen 
Luftverschmutzung als Lungenkrebs-Ursache nachgewiesen 
werden. Bei bestimmten beruflichen Expositionen fiihrt Ziga¬ 
rettenrauchen zu eincm zusatzlichen Ansteigen des Lungen- 
krebsrisikos. Die berufliche Exposition ist der zweifellos wich- 
tigste umweltbedingte Faktor. Wir stellen eine gewisse (geringe) 
Risikoerhohung fiir Angehorige bestimmter Berufsgruppen fest, 
aber nur wenn zusatzlich eine Rauchkondensat-Belastung be- 
steht. Es spricht alles dafiir, dafl das Risiko durch Passivrauchen, 
wenn tatsachlich vorhanden, auf einen »low dose-effect* zu- 
riickzufuhren ist, der vernachiassigt werden kann, da er keinen 
wesentlichen Einflufi auf die Lungenkrebsinzidcnz ausubt und 
damit in keinem Verhaltnis zum Aktivrauchen steht. Eine Studic 
iiber Bronchuskarzinom bei Mannem unter 40 Jahren zeigt, 
auch bei diesen seltenen Fallen, die iiberragende atiologische 
Bedeutung des Rauchens. 

Schliisselworter; Lungenkrebs — Rauchen - bemfliches 
Krebsrisiko. 

Smoking and occupational factors in lung cancer. The 

epidemic is very well established. Occupational exposures may 
play a minor role in increasing lung cancer risk among heavy 
ouiukcii. "«’c rciur iu our own upmcmioiogicai studies and stress 
the fact that occupational exposure is the most important 
environmental factor in lung cancer epidemiology next to active 
smoking. Cigarette smoking is the most important factor by far, 
passive smoking most probably not substantially related to lung 
cancer risk. A study on lung cancer in men younger than 40 
years demonstrated the importance of cigarette smoking, even in 
this relatively young patients. 

Key words: Lung cancer - smoking - occupational expo¬ 
sures. 


Emleitung 

Die Beziehung zwischen Tabakkonsum und 
Bronchialkarzinom ist die vermutlich bestunter- 
suchte auf dem Gebiete der Epidemiologie der bos- 
artigen Tumoren. Dennoch sieht sich der Sozialme- 
diziner immer wieder veranlafk, die atiologische Be- 
deutung des Rauchens betonen zu miissen. Vor al- 
lem gilt dies im Zusammenhang mit der Beeinflus- 
sung der offentlichen Meinung. Representative 
Umfragen haben zum Beispiel in Osterreich erge- 
ben, dafi die Luftverschmutzung als wesentlicher 
Faktor fur die Entstehung des Lungenkrebses ange- 
sehen wird [2,4], eine Meinung, die mit den wissen- 
schaftlichen Erkenntnissen nicht iibereinstimmt. 

In dieser Arbeit sollen vor allem eigene Ergeb- 
nisse referiert werden, die sich aus einer langjahri- 
gen intensiven epidemiologischen Arbeit ergeben 
haben. Dabei kamen auch neue Erhebungsverfahren 
zum Einsatz, die eine genauere Anamnese der Dy- 
namik des Rauchverhaltens von Patienten und Kon- 
trollpersonen erifldglichen und damit auch eine bes- 
sere quantitative Risikobeurteilung. 

Wir nehmen vor allem auf folgende Aspekte 
des Problems Rauchen und Umweltfaktoren beim 

Bronchialkarzinom Bezug: 

— Bronchuskarzinom und oerunicne Exposi¬ 
tion, die der zweifellos wichtigste umweltbedingte 
Faktor ist. __ . 

- Lungenkrebs-Risiko und Passivrauchen, ein 
zur Zeit iiberaus aktuelles Thema. 

- Bronchuskarzinom bei Mannern unter 40 
Jahren, um auch bei diesen seltenen Fallen die iiber- 
ragende atiologische Bedeucung des Rauchens zu 
zeigen. 

Einige Schluftfolgerungen sollen schlieBlich auf 
die Notwendigkeit und Moglichkeit zur Interven¬ 
tion gegen das Bronchialkarzinom hinweisen. 
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n 


% Raucher % Kreyberg I 

Gurnmi-, Farbstof f-, Chemikalienerzeugung 





und -verarbeitung 

82 


96 

88 

Textilverarbeitung 

21 


90 

90 

Holzverarbeitung 

55 


96 

95 

Stcingewinnung und -verarbeitung 

177 


99 

93 

Kohlenstaub 

32 


100 

100 

Mecailgewinnung und -verarbeitung 

197 


97 

87 

Chauffeur 

93 


98 

98 

Land- und Forstwirtschaft 

75 


91 

89 

•white collar* 

252 


98 

86 

Kontrollpersonen: Berufe zusammen 

828 


75 




Jahre 

gerauchc 

Teer- 





Exposition swen 

Gummi-, Farbstoff-, Chemikalienerzeugung 





und -verarbeitung 

41,6 

(1,0) 


2437 (219) 

’Textilverarbeitung 

40,8 

(2,4) 


2156 (206) 

Holzverarbeltung 

40,7 

(1.4) 


2447 (161) 

Steingewinnung und -verarbeitung 

40,9 

(0,8) 


2544 (103) 

Kohlcnstaub 

44,4 

(1,4) 


2774 (245) 

Metallgewinnung und -verarbeitung 

41,6 

(0,8) 


2418 ( 93) 

Chauffeur 

41,6 

(U) 


2569 (145) 

Land- und Forstwirtschaft 

43,1 

(1,2) 


2390 (162) 

•white collar* 

42,3 

(0,7) 


2649 (105) 

Koncrollpersonen: Berufe zusammen 

36,4 

(0,8) 


2026 ( 97) 


Tab. 3 Manaiiche Bronchus- 

karzinompatienten (ausgewahl- 
tc Berufsgruppen) und Kon¬ 
trollpersonen, Rauchstatus und 
Anteii Kreyberg I-Patienten. 


Tab. 2 Mannliche Bronchus- 
karzinompatienten (ausgewahl- 
tc Berufsgruppen) und Kon¬ 
trollpersonen, durchschnittliche 
Rauchdauer in Jahren, durch- 
schnittlicher Teer-Expositions- 
wert(l SF). 


Bronchuskarzinom und berufliche Exposition 

Von alien Umwelteinfliissen, die im Zusam- 
menhang mit dem Lungenkrebs-Risiko diskutiert 
werden, kommt der beruflichen Exposition die 
grofite Bedeutung zu. 

Folgende berufliche Noxen werden in der Lite- 
ratur erwahnt: Asbest, Arsen, Nickel, Chrom, ioni- 
sierende Strablen, Generatorgas, Vinylchlorid, Be- 
ryllium, Kadmium. Aufierdem wurden die Staubar- 
beiter als Risikogruppe definiert. 

Wir haben in umfangreichen Fall-Kontroll- 
Studien zur Bearbeitung der Fragestellung »Bron- 
chuskarzinom und berufliche Exposition* beige- 
tragen. 

In einer iiberregional durchgefiihrten Erhe- 
r-^i rvurien Datcn von 15SC m !-:...-, !-:.-!.. .. 
chuskarzinompacienten und 3160 Kontrollpersonen 
erhoben. Das grofle Datenmaterial erraoglichte 
Analysen nach Berufsgruppen. Fiir Raucher wurde 
das berufsbedingte Risiko bei Angehorigen der Be- 
rufsgruppen »Metallgewinnung und -verarbeitung« 
= »Meta!l« [9], ^Chauffeur* [10], »Gummi-, Farb- 
stoff-, Chemikalienerzeugung und -bearbeitung« = 
»Chemie« [11] und »Steinabbau und -verarbeitung* 
= »Stein« [8] ermittelt. 


Als Vergleichskollektiv dienten Raucher, bei 
denen anamnestisch eine berufliche Exposition 
(Inhalationsnoxen) ausgeschlossen werden konnte 
(= »white collar* = Biiroberufe). Um die Beein- 
flussung durcb unterschiedliche Rauchgewohnhei- 
ten zu eliminieren, erfolgte die Adjustierung der 
Rauchgewohnheit nach Teer-Expositionswert (= 
TEW); dies ist eine Mafizahl, die Menge, Konsum- 
dauer und Schadstoffgehalt aller jemals gerauchten 
Zigaretten beriicksichtigt. 

In Tabelle 1 sind der Anteii der Raucher und 
Kreyberg I*-Patienten ausgewahlter Berufsgruppen 
sowie der Anteii der Raucher einer Gruppe von 
Kontrollpersonen dargestellt. 

Auf die dominierende Bedeutung des Zigaret- 
tenrauchens fiir das Entstehen von Lungenkrebs bei 
Jicact Beruisgruppen weist der 
hohe Anteii von Rauchem hin. Entsprechend domi- 
nieren die Tumoren der histologischen Typen der 
Gruppe Kreyberg I. Das extreme Rauchverhalten 
der Patienten, vergiichen mit den Rauchern unter 
den Kontrollpersonen, zeigt sich noch deutlicher an 
der signifikant liingeren Konsumgewohnheit sowie 


° Kreybeg I (WHO-Klassifikation) = Platcenepithel- 
karzinom. 
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Kunze und Vutuc 


Beruf 

Jahre berufstadg 




ins- 


<10 

11-20 

21-30 

31-M 

>41 

gesamt 

Metallgewinmmg und -verarbeitung 
Gummi-i Farbstoff-, Chemikalien- 

1,4 

1,9* 

1,7** 


1,6 

1,5 

erzeugung und -verarbeitung 

1,6* 

2,7* 

1,1 

1,4 

1,0 

1,3 

Chauffeur 

0,4 

1,4 

1,7 


2,9 

1,5** 

Steinabbau und -verarbeitung 

2,2* 

2,7* 

2,6* 

1,6 

1,8 

2,0* 


Tab. 3 Lungenkrebsrisiko von 
Zigarettenrauchern ausgewahl- 
ter Berufsgruppen gegeniiber 
Zigarettenrauchern ohne beruf- 
ticher Exposition (»white col¬ 
lar* R = 1,0) nach Dauer der 
Berufstaugkcit. 


* p > 1%, ** p < 5% 


an dem signifikant hoheren Teer-Expositionswert 
(Tab. 2). 

In Tabelle 3 ist das Lungenkrebsrisiko (adju- 
stiert nach Alter und Teer-Expositionswert) von 
Zigarettenrauchern der Berufsgruppen „Metall“, 
„ Chauffeur", „Chemie“ und „Stein“ verglichen mit 
Zigarettenrauchern der Gruppe „white collar" dar- 
gestellt. Berufsexponierte Raucher weisen ein etwas 
hoheres Erkrankungsrisiko als nicht exponierte 
Raucher auf. 

Inwieweit Faktoren aus dem Berufsbereich Hier 
kausal wirken oder die Wirkung des Tabakrauchens 
verstarken, kann aus diesen Untersuchungen nicht 
abgeschiitzt werden. In der metallverarbeitenden 
und chemischen Industrie wurde eine Reihe von 
karzerogenen Noxen identifiziert. Die hier darge- 
stellten Berufsgruppen »MetalI« und »Chemie« sind 
zwar sehr weitgefafit, es ist aber anzunehmen, dafl 
das berufsbedingte Risiko durch einzelne Berufs- 
sparten bestimmt wird, in denen Noxen nicht nur 
verstarkend, sondern auch kausal gewirkt haben. 
Homogener in ihrer Zusammensetzung sind die Be¬ 
rufsgruppen »Chauffeur« und »Stein«. Chauffeure 
sind gegenuber polyzyklischen Kohlenwasserstoff- 
verbindungen sowie Asbestfasern (Abrieb von 
Kupplungs- und Bremsbelagen) in hoherem Aus- 
mal? exponiert; kausale Beziehungen sind denkbar. 

In der Berufsgruppe »Stein* kann eine kanze- 
rogene Wirkung der unspezifischen Staubbelastung 
selbst, wie sie fur das Untersuchungskollektiv ange- 
nommen werden kann, nicht als Ursache dieses be- 
rufsbedingten Risikos angenommen werden, viel- 
mehr ein durch die Staubbelastung ausgeloster Pro- 
zel?, der die Wirkung des Tabakrauchens verstarkt. 

SchluEbemerkung 

Die dargestellten Ergebnisse zeigen die Bedeu- 
tung beruflicher Noxen fur das Entstehen von Lun- 
genkrebs auf. Wenn auch die Noxe Tabak atiolo- 
gisch wesentlich holier einzuschatzen ist, sollten be- 
rufliche Expositionen nicht vernachlassigt werden. 

Durch Arbeitsschutzmailnahmen und Veran- 
derung industrieller Prozesse konnten vielfach be- 


rufliche Expositionen verhiitet bzw. reduziert wer- 
den. Neue Arbeitsprozesse konnen jedoch neue Ex¬ 
positionen schaffen. Die Fahndung nach kanzero- 
genen Gefahren am Arbeitsplatz mufi daher weiter 
intensiv durchgefuhrt werden. 

Lungenkrebsrisiko und Passivrauchen 

Im Jahr 1981 wurden drei Studien veroffent- 
licht, die sich mit der Fragestellung Passivrauchen 
und Lungenkrebs auseinandergesetzt haben. Es 
handelt sich dabei um jeweils eine Kohortenanalyse 
aus Japan [3] und den USA [1] sowie um eine Fall- 
Kontroll-Studie aus Griechenland [6]. In der japani- 
schen und griechischen Untersuchung konnte ein 
signifikant erhohtes Lungenkrebsrisiko bei passiv- 
rauchenden Frauen, einschliefilich einer Dosis-Wir- 
kung-Beziehung, nachgewiesen werden. Die ameri- 
kanische Untersuchung konnte bei passivrauchen- 
den Frauen ein nur geringfiigiges, nicht signifikant 
erhohtes Lungenkrebsrisiko nachweisen; eine Do- 
sis-Wirkungs-Beziehung bestand nicht. 

In einer auf dosimetrischen Cberlegungen be- 
ruhenden Analyse kommen wir [8] zu folgender 
Beurteilung: 

Es spricht alles dafiir, dal? das Risiko durch 
Passivrauchen, wenn tatsachlich vorhanden, auf ei- 
nen *low dose-effect* zuruckzufiihren ist, der ver¬ 
nachlassigt werden kann, da er keinen wesentlichen 
Einfluf? auf die Lungenkrebsinzidenz ausiibt und 
damit in keinem Verhaltnis zum Aktivrauchen 
steht. 

Wie auch die Diskussion bei der Fragestellung 
Luftverschmutzung und Lungenkrebs wird auch 

T^: c 1,,,ec,*rv r . T 

allem emotionell gefiihrt und generell iiberbewertet. 
Dies fiihrt leider dazu, dal? vom noch immer unge- 
losten Problem, dem Aktivrauchen, abgelenkt wird. 

Bronchuskarzinom bei Mannern unter 40 Jahren 

In einer Fall-K-ontroll-Studie haben wir uns mit 
der Beziehung zwischen Bronchuskarzinom und 
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Tabakrauchen bei rdativ jungen Patienten (unter 40 
Jahren) beschaftigt [12]. Mit einer einzigen Aus- 
nahme waren alle 13 untersuchten Patienten Ziga- 
rettenraucher, die ihre Konsumgewohnheit nicht 
eingestellt haben und verglichen mit den Rauchem 
in der Kontrollgruppe ein extremes Rauchverhalten 
aufweisen. Insgesamt sind bei Mannern unter 40 
Jahren maximal Dreiviertel aller Karzinom-Falle 
dem Zigarettenrauchen zuzuschreiben. 

Aus sozialmedizinischer Sicht ist diese Alters- 
gruppe von besonderem Interesse, da die Konsum¬ 
gewohnheit der Rancher dieser Gruppe in einen 
Zeitraum fallt, in dem eine Abnahme des durch- 
schnittlichen Schadstoffgehaltes der Zigaretten so- 
wie ein Trend von den schadstoffreichen filterlosen 
Zigaretten zu den schadstoffarmeren Filterzigaret- 
ten festgestellt werden kann. 

Schlufifolgerungen 

Aufgrund des gegebenen Wissensstandes haben 
wir folgende Konsequenzen fiir die Intervention ge- 
gen das Bronchuskarzinom gezogen [4], die wir 
durch neuere Untersuchungen, auch aus dem eige- 
nen Institut, bestatigt sehen: 

- Wie bei keiner anderen Krebserkrankung 
sind beim Lungenkrebs die Ursachen fiir das Ent- 
stehen des Tumors bekannt. Es handelt sich in er- 
scer Linie um exogene Noxen, die grundsatzlich ei¬ 
ner Intervention zuganglich sind. 

- Als wichtigsce Noxe konnte das Zigaretten¬ 
rauchen identifiziert werden. Verantwortlich sind 
eine Reihe von Kanzerogenen und Kokanzerogenen 
im Rauchkondensat (Teer). 

- Berufliche Noxen und andere Ursachen spie- 
len vergleichsweise eine quantitativ untergeordnete 
Rolle. Es mufi besonders festgehalten werden, daft 
keine wesentliche Bedeutung der allgemeinen Luft- 
verschmutzung als Lungenkrebs-Ursache nachge- 
wiesen werden konnte. 

— Bei bestimmten beruflichen Expositionen 
fiihrt Zigarettenrauchen zu einem zusatzlichen An- 
steigen des Lungenkrebsrisikos. 

Wir teilen die Ansicht von [13], daft es noch 
einige wichtige Forschungsanliegen auf dem Gebiet 
Jei Luugenfacu6-Epiueiiuoiugie gibe; tiazu zahien 
unter anderem die weitere Beurteiiung der Frage 
des moglichen Einflusses des Passivrauchens, die 
Auswirkungen der veranderten Rauchgewohnhei- 


ten der Bevolkerung sowie der Einfluft von Ernah- 
rungsfaktoren auf das Bronchuskarzinom-Risiko. 

Es muft aber festgehalten werden, daft bereits 
die vorhandenen Informationen ausreichen, drin- 
gend notwendige gesundheitspolitische Mafinah- 
men einzuieiten bzw. fortzusetzen, welche die 
Grundlage jeder sinnvoilen Intervention gegen das 
Bronchuskarzinom sein mussen. 
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Lung Cancer and Use of Cigarettes: A French Case-Control Study 12 

Si^fee Benhamou , 3 Ellen Benhamou , 4 Margot Tirmarche , 5 and Robert Flamant 3 6 


ABSTRACT—A case-control study of 1,625 cases and 3,091 
controls was conducted in France from 1976 to 1980 to compare the 
effects of different smoking habits, especially the use Of filter 
cigarettes, tobacco types (light or dark), and the use of hand-rolled 
or manufactured cigarettes on the occurrence'Of lung cancer. All 
cases had histologically confirmed lung cancer; the controls were 
matched by sex, age, hospital of admission, and interviewer. The 
reported results concern only male nonsmokers and males who 
smoked (or had smoked) cigarettes exclusively, i.e., a total of 1,217 
Kreyberg I and Kreyberg II cancer cases and 1,915 controls. 
Cigarette smoking was associated with both Kreyberg ! and 
Kreyberg II cell categories although with different relative risks 
(RR) (17,2 and 3.6, resp,). Within the Kreyberg 1 category, RR were 
significantly increased (P<.0001) with certain indices of duration 
and Intensity of cigarette exposure, such as early age at first 
cigarette smoked, daily consumption, depth of inhalation, and 
duration of smoking. A significant difference in risk was found 
within the Kreyberg I category for nonfilter versus filter cigarette 
smokers (RR=18.1 and 10.9, resp.) and dark versus light tobacco 
smokers (RR=18.1 and 4.9, resp.) but not for hand-rolled versus 
manufactured cigarette smokers (RR=19.8 and 16.0, resp.). When 
all the covariates were taken into account in a matched logistic 
regression, lung cancer risks for nonfilter versus filter cigarette 
smokers was RR=1,23, for hand-rolled versus manufactured ciga- 
reJ^^sers RR=1.22, and for dark versus light tobacco users 
RRW4.-JNCI 1985; 74:1169-1175. 


tobacco (light or dark), and the use of hand-rolled or 
manufactured cigarettes have been studied especially. 

METHODS 

Subjects .—An epidemiologic study of lung cancer was 
conducted simultaneously in France and in four other 
European countries [Austria, Germany, Italy (Milan, 
Rome), and Scotland] with the support of the U.S. 
National Cancer Institute. In France, this case-control 
study was performed from 1976 to 1980 in 16 French 
hospitals, 13-of which are located'in Paris. A total of- 
1,625 cases and 3,091 controls were included. The 
reported results concern males who had never smoked 
anything but cigarettes, as well as nonsmokers, i.e., 
1,334 (87.2%) cases and 2,409 (81.3%) controls, respec¬ 
tively, of the whole study population. 

Lung cancer patients were interviewed by 9 interview¬ 
ers, either during hospitalization or during consultation 
for endoscopy; all lung cancer cases had to be histologi¬ 
cally confirmed, and all had been diagnosed less than 1 
year before the interview. Cases assessed only on clinical 
grounds were not included. All hospitalized cases were 
visited, except during periods of absence of the inter- 


Abbrkviations used: CI=confidence inierval(s); RR=relative risk{s). 


At present, lung cancer is the most important cause of 
cancer death among men in many industrialized coun¬ 
tries, including France (1). Over the past 30 years, the 
association between lung cancer and tobacco (principally 
cigarette consumption) has been demonstrated in a large 
number of epidemiologic studies (2-/7). Several charac¬ 
teristics of smoking habits have been studied, including 
(for cigarettes) the type of tobacco and the use of filters. 
Filter cigarettes were first introduced in England and in 
the United States during World War II, but did not 
dominate the market until the 1960’s. In France, their 
introduction dates back only about 30 years, and they still 
represent only a minority of sales. Most studies have' 
shown a lower risk of lung cancer among smokers of filter 

0-18). With regard to the type of tobacco (light or dark), 
the situation in France is different from that in England 
and the United States, since cigarettes made of dark to¬ 
bacco represented about 82% of the total sales in 1976 (19), 
whereas in England and in the United States, cigarettes 
are almost exclusively made with light tobaccos. We 
report here the results of a case-control study which 
cc^fcired the role of different smoking habits in the 
of lung cancer. Among the various measures of 
exposure to tobacco, the use of filter cigarettes, the type of 
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viewer. Diagnoses were ascertained by admission records 

• and, if necessary, with the help of hospital staff. Patients 
were classified into 6 possible histologic categories: The 
first 3 constitute the Kreyberg I category (squamous cell, 
small spindle oat cell, and “Kreyberg I type cell not 
distinguished”); the fourth (adenocarcinoma type) con¬ 
stitutes the Kreyberg II category; and the final 2 categories 
were "mixed Kreyberg I and II," and "Kreyberg type not 
distinguished.” Of the 1,334 cases, 952 were of squamous 
type (71.3%), 146 of undifferentiated type (10.9%), 119 of 
adenocarcinbma- (8.9%), and 117 of- mixed or unspecific 
type (8.9%). The analysis concerns only patients with 
Kreyberg I or Kreyberg II cancers and the matched 
controls: There were 1,217 cases and 1,915 controls. 

Two controls, selected by searching acceptable records 
in different units, were matched to each case by sex, age 
(±5. yr), hospital of admission, and interviewer (20). 
During the last year of the study, cases more than 60 years 
old, who were widely represented in the, sample, were 
matched to only 1 control (9%), A short lapse time 
before or after the interview of the case was required. The 
population of eligible controls consisted of patients 
hospitalized for non-tobacco-related diseases. This re¬ 
quirement excluded patients with cancers of the respira¬ 
tory tract, esophagus, liver, pancreas, bladder, and 
kidneys, and patients with myocardial infarction, other 
cardiovascular diseases, gastric ulcers, and chronic bron¬ 
chitis. In addition, patients with alcoholic cirrhosis were 
excluded. Because of this required condition and of the 

• matching criteria, all eligible controls present in partici¬ 
pating units at the time of the interviewer visit were 
included and the vast majority agreed to participate. 
Seven percent of the total number of interviewed controls 
were found unacceptable according to the eligibility 
criteria. However, 64 controls (3.3%) with tobacco-related 
disease or liver cirrhosis have been included and were not 
excluded from the analysis. Among the 1,915 controls, 
the main diagnostic categories were: trauma (13.8%), 
osseous diseases (12.9%), viral and other infective diseases 
(11.1%), benign tumors (10-2%), malignant tumors (8.1%), 
neurological diseases (7.3%), and digestive diseases (7.1%). 

The questionnaire included questions about places of 
residence since birth (urban or rural), educational level 


(number of school years since the beginning of educa¬ 
tion), occupations, smoking, and drinking habits. Risks 
associated with the various measures of exposure to 
exclusive cigarette consumption will be detailed. Smokers 
were defined as people having smoked at least one 
cigarette per day during at least 1 year. 

The following data were collected for each smoker: Age 
at the first cigarette, depth and frequency of inhalation, 
. the four most recent cigarette brands habitually smoked 
(which were found to be sufficient to describe the total 
smoking life of a cigarette,smoker), and, for each, the 
daily consumption and the duration of smoking. Each 
brand was classified either as light or dark type according 
to its constituting varieties of tobacco and to the way 
these tobaccos were cured; these data were provided by the 
experts of the French tobacco monopoly. Ex-smokers 
were defined as people who hadstopped smoking at least 
I year before the interview. For each ex-smoker, the age of 
final cessation was noted in addition to the data above. 
The daily consumption has been calculated by dividing 
the total life-long number of cigarettes smoked by the 
overall duration of smoking in days. 

Analytical method ,.—Percentages were compared by 
the x 2 -test. RR of lung cancer have been estimated with 
the Mantel-Haenszel method (21), and 95% Cl with the 
use of the Cornfield method (22). The different param¬ 
eters characterizing the smoking habits have been ana¬ 
lyzed by matched logistic regression (20). 
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RESULTS | 

1 

Patients with cancer of Kreyberg type I were signifi- i 
cantly older (P<.001) and had had significantly less \ 
education than those with cancer of Kreyberg type II or i 
than the controls (table 1). 

The percentage of regular smokers was, of course, I 
significantly greater (PC.001) among cases than among 
controls. Moreover, it was significantly higher (P<.01) in 
Kreyberg I cases (97.8%) than in Kreyberg II cases (92.4%). 
The RR of smokers relative to nonsmokers in these two 
types of lung cancer cases were 17.2 (P<.0001) and 3.6 
(PCOOl), respectively (table 2). In both types, the risks | 


Table l.—Distribution of 1,217 cases and 1,1)15 controls according to age at diagnosis and educational level 




Percent of subjects 



1 

Variables 

. Kreyberg I cell 
(n = 1.098) ' 

Controls 
(n - 1.730) 

Kreyberg II ceil 
(* = 119) 

Controls 
(w = 185) 

O 

Ch 

■A 

Age at diagnosis, yr 
• <40 

1.8 

2.1 

4.2 

7.0 

O' 

CO 

l 

40-49 

15.9 

18.3 

21.8 

22.2 

4* 

r 

50-59 

34.7 

37.6 

37.8 

39.4 

U1 

i - 7 

60-69 

32-2 

25.9 

30.3 

21.1 

t-i. 


>70 

Mean age (±2 SEM) 

15.4 

59.1 (0.6) 

16.1 

58.2 (0.5) 

5.9 

55.8(1.9) 

10.3 

55.1 (1.6) 



Education, yr 
<8 

8-13 

68.0 

25.7 

59.6 

30.0 

62.2 

23.5 

64.3 

25.4 



>14 

6.3 

10.4 

14.3 

10.3 


a 

Mean yr (±2 SEM) 

6.6 (0.3) 

7.4 (0.2) 

7.7 (0.9) 

6.7 (0.8) 


6 ! 
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Table 2.—RR of smokers to nonsmokers according to age at diagnosis" 

Kreyberg I lung cancer Kreyberg II lung cancer 



No. of cases 

No. of controls 

RR* (95% Cl) 

No. of cases 

No. of controls 

RR* (95% Cl) 

Nonsmokers 

24 

481 

1.0 

9 

42 

1.0 

Smokers 

1,074 

1,249 

17,2 (11.2-26.8) 

110 

143 

3.6 (1.6-8.3) 

Age, yr 
<50 

190 

264 

14.4 (9.0-23.3) 

27 

40 

3.2 (1.2-8-3) 

50-59 

379 

476 

16.0 (10.2-25.2) 

42 

62 

3.2 (1.3-7.8) 

60-69 

341 

319 

21.4 (13.6-34.1) 

36 

28 

6.0 (2.3-15.9) 

• £70 

164 .. 

190 

17.3 (10.6-27.9) 

5 

• 13 

1.8 (0.4-7.4)- ' 


“Linear trend tests: P<.01 for both Kreyberg categories. 
6 AH RR were calculated versus nonsmokers. 


increased significantly (P<01; linear trend tests) with the 
age at diagnosis (table 2). 

The separate studies of the different parameters measur¬ 
ing the exposure to cigarettes showed an increased risk of 
lung cancer in smokers compared to nonsmokers for the 


following parameters: age at first cigarette, daily con¬ 
sumption, frequency of inhalation, and duration of 
smoking. Trend tests have appeared to be highly signifi¬ 
cant for each of these four variables (P<.0001) for the 
Kreyberg I and Kreyberg II type cancers, except for the 
age at the first cigarette, which is not significantly 
different in Kreyberg II cases from matched controls. In 
contrast, a decreased risk was noted among ex-smokers 
compared to current smokers, which was dependent on 
the number of years since cessation; the trend test was 
^^significant (P<.0001) (table 3). 


In this study, most smoker cases (90.5%) and controls 
(85.2%) have smoked dark tobacco exclusively; further¬ 
more, among these smokers, 58% have smoked.exclusively. 
the French brand “Gauloise.” The percentage of life¬ 
long dark tobacco use among cases (90.3) was higher 
(P<001) than among the matched controls (84.8); there 
was no difference between Kreyberg I (90.5) and Kreyberg 
II (88.2) cases. The RR of Kreyberg I type lung cancer for 
dark tobacco smokers is 3.7 times higher (P<C001) than 
the risk for exclusive smokers of light tobacco. 

The excess of risk for exclusive hand-rolled cigarette 
smokers versus exclusive manufactured cigarette smokers 
(RR=1.3) is not significant. 

For the study of the role oE the filter, exclusive smokers 
of nonfilter cigarettes have been compared to exclusive 
smokers of filter cigarettes. Among the Kreyberg I cancer 


Table 3 .—RR according to characteristic variables of cigaret te consumption _ 

Kreyberg I lung cancer __ Kreyberg II lung cancer _ 

No. of cases No. of controls RR rt (95% Cl) No. of cases No. of controls RR a (95% Cl) 


.Nonsmokers 

No. of cigarettes/day 

24 

481 

1.0 

9 

42 

1.0 

2.9 (1.1-7.5) 

1-9 

54 

182 

6.0 (3.5-10.2) 

1 28 

45 

10-14 

125 

227 

11.0 (6.8-18.1) 

t 


2.9 (1.2-7.3) 

15-20 

449 

512 

17.6 (11.3-27.7) 

41 

65 

21-39 

271 

206 

26.4 (16.5-42.4) 

{« 

33 

5.8 (2.3-15.0) 

- £40 

Frequency of inhalation 

175 

122 

28.8 (15.6-47.4) 

\ 


2.1* (Q.8-5.8) 

None 

268 

433 

12.4 (7.8-19.7) 

16 

36 

Moderate 

97 

134 

14.5 (8.7-24.3) 

/ 94 

107 

4.1 (1.8-9.6) 

Deep 

Duration of smoking, yr 

709 

682 

20.8 (13.4-32.6) 

i 


2.8 (1.2-6.6). 

1-25 

90 

283 

6.4 (3,9-10.5) 

/ 55 

93 

26-35 

345 

396 

17.5 (11.1-27.7) 

l 


5.1 (2.1-12.7) 

36-45 

365 .. 

360 

20.3 (12.9-32.2) 

/ 55 

50 . 

>45 

274 

210 

26.2 (16.4-42.0) 

i 



& 

342 

341 

20.1 (12.8-31.9) 

J 69 

79 

4.1 (1.8-9.7) 

17-19 

311 

373 

16.7 (10.6-26.5) 

1 


3.0 (1.2-7.4) 

20-24 

323 

398 

16.3 (10.3-25.8) 

(41 

64 

>25 

Time since cessation, yr 

98 

137 

14.3 (8.6-24.0) 

\ 


6.7 (2.0-24.2) 

1-3 

132 

77 

34.6 (20.4-58.4) 

,13 

9 

4-6 

56 

92 

1222 (7.0-21.4) 


18 

2.1* (0.6-7.2) 

7-10 

41 

75 

10.9 (6.1-19.9) 

l 


1.0* (0.2-3.7) 

11-19 

39 

125 

6.3 (3.5-11.2) 

i 4 

21 

^^20 

17 

82 

4.2 (2.0-8.5) 

t 




^AU RR were calculated versus nonsmokers. 
' Not significant. 
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Table 4. —RR according to type of tobacco and to une t>f hand-rolled 
mid filter cigarettes in Kreyberg I cell lung ranter 


Variables 

No. of 
cases 

No. of 
controls 

RR" (95% CI) 

Nonsmokers 

24 

481 

1.0 

Type of tobacco 

Light 

15 

61 

4.9 (2.3-10.4) 

Mixed 

83 

110 

15.1 18.9-25.7) 

Dark 

976 

1.078 

18.1 (11.7-28.3) 

Use of hand-rolled cigarettes 
Never . 

‘830 

1,040 

16.0 (10.3-24.9fr 

Mixed 

154 

118 

26.2 (15.9-43-3) 

Yes 

90 

91 

19.8 (11.7-33.9) 

Use of filter cigarettes 

Yes 

90 

166 

10.9 (6.5-18.2) 

Mixed 

288 

312 

.18.5 (11.7-29.5) 

Never 

696 

771 

18.1 (11.7-28.3) 


" RR were calculated ve.rsus nonsmokers. 


cases, the RR for lifetime nonfilter cigarette users was 
1.7 times greater (P<.001) than the risk for lifetime filter 
cigarette users (table 4). Long-term smokers and long¬ 
term quitters are more often lifelong nonfilter cigarette 
smokers. The excess of risk for nonfilter compared to 
filter cigarette smokers was not significantly increased 
(RR—1.28) when duration of smoking and years since 
cessation were taken into account; risk associated with 
use of filter cigarettes is confounded by these two 
variables. 


All these risks could not be estimated among Kreyberg 
II cases because of the small size of the sample. 

The evolution of RR of lung cancer with duration of 
smoking and daily consumption has been estimated 
among lifelong light and dark cigarette smokers sepa¬ 
rately (excluding ex-smokers). Table 5 shows the evolu¬ 
tion in light and dark tobacco smokers: In dark tobacco 
smokers, risks are increased both with duration of 
smoking and with daily consumption. Moreover, when 
the risks could be estimated among light cigarette 
smokers, those observed among dark compared to light 
are increasingly greater in each class of duration and 
daily consumption. A similar analysis was performed 
among lifelong filter and nonfilter cigarette smokers; as 
seen in table 6, in each of these two categories of smokers, 
RR increase with duration of smoking and daily con¬ 
sumption. In each'daily consumption and duration of 
smoking category, the risk for nonfilter cigarette smokers 
is greater than that for filter cigarette smokers. Similar 


results were found when the categories of exclusive hand- i 
rolled and exclusive manufactured cigarette smokers were ( 
compared. Risks were higher for hand-rolled cigarette » 
smokers than for manufactured cigarette smokers (table • 

7) - I 

The main purpose of this paper was to study the effect l 
of filter use and type of tobacco on lung cancer. All the j 
parameters described above were studied together in a I 
matched logistic model that took into account all the 
variables for the Kreyberg I category. This method- 
allowed the estimation of RR for each variable : when ‘ 
adjusting for the others, For all these covariates, the risks 
have been verified to be multiplicative. Social class was • 
also introduced in the logistic model by the creation of 3 , 
categories on the basis of the patients’ occupations j 
reflecting their educational level: low (unskilled manual), 
medium (unskilled nonm.anual-), and high (skilled). The ( 
analysis performed among both smokers and nonsmokers j 
(1,047 cases and 1,730 matched controls) allowed us to : 
determine the characteristics of the less exposed category 
of smokers, i.e..* 1-9 cigarettes per day, 1-25 years of 
smoking, no inhalation, light, filter and manufactured 
cigarette smokers, ex-smokers, and high social class. The 
excess risk associated with age at first cigarette was not f 
significant when duration of smoking was introduced in ; 
the model. These two variables being strongly correlated, ■ 
only duration of smoking was considered in the model. . 
The excess risk for this less exposed category versus 
nonsmokers was 1.41 (P<.0001). 

The second analysis consisted of the study of the j 
parameters among smokers. Table 8 shows the contribu- f 
tion of each covariate introduced in this model. All the , 
adjusted RR have been estimated versus the less exposed j 
category of smokers defined above. A total of 868 strata J 
composed of 868 Kreyberg I cases and 1,473 matched ( 
controls has been considered. The 206 cases who had to J 
be excluded because their matched controls did not satisfy \ 
the required criteria (exclusive cigarette smokers) were 
verified to have had the same characteristics and smoking 
behavior as those who remained in the analysis. 

It appears that the following covariates are signify 
candy associated with lung cancer: daily consumption 
(P<.0001), duration of smoking habit (P<.0001), fre- | 
quency of inhalation (P<.0001), social class (P<.0001), 
and type of tobacco (P<.02). An excess of risk, although , 
not statistically significant, was associated with nonfilter 
use (RR = 1.23; P<.11), use of hand-rolled cigarettes 


con 

ci 


°R- 

(RR 
The 
of t 
non 

DIS 

T 

intf 

des« 

bee 

intt 

con 

not 

she 
tioj 
ade 
be ; 
oth 
ass< 
onl 
strr 
I 

ini 

ma 

co\ 

to 

car 

cig 

sm 

tht 

no 

sm 




Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 



Tobacco-Lung Cancer Epidemiology 1173 


Table 6. — RR a of lung cancer according to use of filter by duration of smoking and daily consumption among current smokers 



consumption, 
No. of 


cigarettes 

1-25 

26-35 

36-45 

>45 

1-25 

26-35 

36-45 

>45 

1-25 

26-35 

36-45 

>45 

1-14 

4.0 

5.3 

6.2 

_ 

— 

6.7 

11.8 

9.5 

4.5 

12.0 

10.7 

14.8 

15-20 

5.0 

11.5 

15.4 

25.1 

10.5 

17.1 

14.5 

20.0 

8.4 

24.5 

20.4 

32.8 

>21 

17.5 

11.5 

254 

50.1 • 

23.1 

27.0 

66.4 

31.2 

20.0 

30.8 

47.0 

49.0 


“ RR were calculated versus nonsmokers. 


(RR = L22; PC.07), and current use (RRf 1.20; FC.06). 
The results were similar when ex-smokers were excluded 
of the model; moreover, the excess risk associated with 
nonfilter use was significant (RR=1.24; P<.02). 

DISCUSSION 

The results of a French study which is part of a large 
international case-control study on lung cancer are 
described. General critical comments of the protocol have 
been presented in a recent paper on the complete set of 
international data (16)\ however, the lack of a histologic 
concordance study among French hospitals must be 
noted. 

A large number of epidemiologic studies (23-25) have 
shown a strong association between cigarette consump¬ 
tion and Kreyberg I lung cancer among males. For 
^^^icarcinoma (Kreyberg II cases), the risk was found to 
^Increased by some authors (23-25), and unchanged by 
others (26, 27). In our study, the risk of lung cancer 
associated with cigarette consumption was increased not 
only for Kreyberg I category (RR:=17.2) but also, less 
strongly, for adenocarcinoma (RR=3.6). 

In this study, although the regression results must be 
interpreted cautiously because of the correlations among 
many of the smoking-related variables (28), all the usual 
covariates measuring cigarette exposure have been found 
to be significantly associated with Kreyberg I lung 
cancer. The lack of significance for nonfilter versus filter 
cigarette smokers (RR=1.23) when smokers and ex¬ 
smokers are included in the model may be explained by 
the fact that long-term quitters are more often lifelong 
nonfilter cigarette smokers; as seen above. 

We found a higher risk for dark versus light cigarette 
smokers among Kreyberg I cases; although the propor¬ 


tion of light cigarette smokers was not too high (3.4%), 
this excess risk (RR=1.94) persisted after-accounting for 
the other covariates that measure the cigarette exposure 
in a logistic model. These results fit the hypothesis of a 
more harmful effect’of. dark tobacco compared to light 
tobacco (29) recently supported by an epidemiologic 
study conducted in Cuba (15). 

The increased risk of lung cancer associated with dark 
tobacco can be contrasted to the low rate of death by lung 
cancer seen in France—where most cigarette smokers use 
dark tobacco—as opposed to other European countries 
and the United States, where light tobacco is smoked 
usually. For example, in 1976 the death rates observed 
among males in France and in England were around 40 
and 75 per 100,000, respectively (world population- 
standardized mortality rates) (1). These statistics can be 
explained by the study of the mean cigarette sales per 
adult (i.e., 15 yr old and over), in these countries (30): 
Between 1932 and 1973, the average French sales per adult 
were about half of that in the United Kingdom and the 
United States; in 1957, for instance, the sales in France 
and in England were 1,290 and 2,590 cigarettes per adult, 
respectively. Moreover, in Italy, where lung cancer 
mortality is dose to that in France, the situation 
concerning cigarette sales is similar: Most smokers are 
dark tobacco users and the evolution of the average sales 
of cigarettes per adult between 1932 and 1973 was almost 
the same as in France, about 1,000 cigarettes per adult in 
1957. 

If our results are supported by other epidemiologic 
studies, an important evolution in the French situation 
could be expected, since in our country the total sales of 
light tobaccos increased from 18% in 1976 to about 43% in 
1983 (19). However, our results need the support of several 
other studies before we can establish our hypothesis. We 


t able 7. — RR" of lung cancer according to use of hand-roiled cigarette s by duration oj smoking and daily consumption among current smokers 

in Kreyberg I cell lung cancer 


Daily eon- 





Duration of cigarette smoking, yr 





sumption, 
No. of 


Manufactured 



Mixed 



Hand-rolled 


cigarettes 

1-25 

26-35 

36-45 

>45 

1-25 

26-35 

36-45 

>45 

1-25 

26-35 

36-45 

>45 

1-14 

3.8 

7.7 

7.3 

9.4 

_ 

28.1 

27.6 

20.0 

_ 

5.0 

13.4 

16.7 

15-20 

7.5 

19.3 

17.3 

25.3 

10.0 

22.6 

22.4 

24.5 

— 

33.4 

16.0 

80.2 


23.3 

25.0 

53.1 

44.6 

40.1 

60.1 

37.9 

36.1 

— 

40.0 

35.1 

50.1 


" RR were calculated versus nonsmokers. 
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TaBlE 8 .—Results of the multivariate analysis of characteristic parameters of smoking habits among smokers in Kreyberg I cell lung cancer 


Variables 

Log likelihood 

RR (95% Cl) 

P-value for trend test 

No variable 

-745.2 



All variables 

-640.8 



No. of cigarettes smoked/day 

-684.8“ 


<.0001 

1-9 


1.00 


10-14 


2.10 (1.31-3.36) 


15-20 


3.22 (2.10-4.93) 


21-39 


5.24 (3.31-8.28) 


2:40 


6.08 (3.71-9.97) 


Duration of smoking, yr 

—652.8° 


<.0001 

1-25 


1.00 


26-35 


2.60 (1.78-3.81) 


36-45 


3.21 (2.09-4.92) 


>46 


3.52 (2.09-5.92) 


Inhalation 

—647.1“ 


<.0001 

Never 


1.00 


Mostly 


1.08 (0.74-1.58) 


Always 


1.44 (1.14-1.82) 


Social class 

-646.6“ 


<.0001 

High 


1.00 


Medium 


1.15 (0.86-1.54) 


Low 


1.59 (1.17-2.15) 


Type of tobacco 

-643.1“ 


<.02 

Light 


1.00 


Mixed 


1.55 (0.71-3.42) 


Dark 


1.94 (0.95-396) 


Current use 

-642.0“ 


<.06 

No 


1.00 


Yes 


1.20 (0.93-1.54) 


Use of hand-rolled 

-642.0° 


<.07 

Never 


1.00 


Mixed 


1.32 (0.95-1.81) 


Always 


1.22 (0.83-1.79) 


Use of filter 

-642.0° 


<.11 

Always 


1.00 


Mixed 


1.09 (0.74-1.58) 


Never 


1.23 (0.87-1.73) 



“Value represents the log likelihood function when the corresponding covariate is removed from the “all variables” model. 


expect the most relevant s.upport to come from the results 
obtained in the other countries participating in this 
study, especially from Italy. 
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Abstract—The association of smoking low yield cigarettes with the risk of cancer, cardiovascular 
disease, and other disease associated previously with smoking is controversial. In 1979 we began 
a prospective epidemiologic study of this subject. We here report on the first 4 years of follow-up 
in the 16,270 current, regular cigarette smokers and the 42,113 subjects who never used any form 
of tobacco enrolled in the study. In multivariate analyses that included age, sex, race, number of 
cigarettes smoked per day and other factors related to cardiovascular disease, the risk of 
cardiovascular diseases was consistently higher in smokers of higher than in smokers of lower yield 
cigarettes, although the magnitude of the difference in risk was very small. The risks of canceT of 
the trachea, bronchus and lung, of all smoking-related cancers as a group, of diseases of the 
respiratory system, and of peptic ulcer diseases were not significantly associated with yield in 
smokers. The incidence rates of cardiovascular diseases considered as a group, cancer of the 
trachea, bronchus, and lung and all smoking-related cancers were higher in smokers of low yield 
cigarettes than in never users of any form of tobacco. We conclude that the smoking of low yield 
cigarettes is not without associated hazard. On the other hand, the results suggest that smokers 
who cannot quit might best use the least number of the lowest yield cigarette. 


INTRODUCTION 

Most epidemiologic studies of the subject have shown that smokers of cigarettes with low 
yields of tar and nicotine have a lower risk of cancers of the trachea, bronchus and lung 
[1-5] compared with smokers of high yield cigarettes. The results of studies of the 
association of smoking cigarettes having a low yield of tar and nicotine with cardiovascular 
disease have been inconsistent [1-3,6-8], whereas diseases other than cancer and cardio¬ 
vascular disease are largely unstudied [9]. In 1979, we began a prospective epidemiologic 
study of the health risks associated with smoking low yield cigarettes. We here report the 
results of an analysis, of the incidence of hospitalization for cardiovascular and other 
diseases after 4 years of follow-up in the 16,270 current, regular cigarette smokers and 
42,113 never users of any form of tobacco who were enrolled in this study. 

MATERIALS AND-METHODS • - 

Study subjects were members of the Kaiser-Permanente Medical Care Program who Had 
multiphasic health checkups in either the Oakland or San Francisco facilities between July 
1979 and 31 December 1982 and completed research questionnaires on past and current 
tobacco use. Any member of the Health Plan may have a health check-up, but only a small 
percentage take advantage of this opportunity. Other studies have shown that persons 


Dr Petitti is currently Assistant Professor in The Division of Family and Community Medicine, University 
k of California at San Francisco. 

"Address reprint requests to: MMR. Kaiser-Permanente Medical Care Program, 3451 Piedmont. Avenue, 
Oakland. California. Copies of the research questionnaire and a complete description of the age, sex, and 
race distribution of study subjects is available from the authors upon request at the address listed. 
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taking check-ups are generally representative of all adult Health Plan members. This 
analysis is based on the 42.113 never users of any form of tobacco and the 16,270 current, 
regular cigarette smokers who used no other form of tobacco; smoked a single brand of 
cigarette at the time of their interview for the study; provided sufficient information so that 
the tar and nicotine yield of their cigarette could be determined; and gave the number of 
cigarettes they smoked. A total of 2524, current regular smokers were excluded by the 
above criteria. Eight hundred and ninety three were excluded because they smoked more 
than one brand of cigarettes, 179 because the number of cigarettes per day was unknown,' 
715 because information on tar and nicotine for the brand they smoked was not measured 
by the Federal Trade Commission (mostly foreign cigarettes)’ and 737 because the brand 
information supplied was incomplete. 

The tar and nicotine yield of the subjects’ currently smoked cigarette was determined 
using the 1979 Federal Trade Commission Report [10], or, for cigarette brands and types 
first marketed after 1979. the most recent Federal Trade Commission report. For some 
analyses, cigarette yield'was dichotomized into a high'and.low group.'Low yieid cigarettes 
were defined as those with less than 15.0 mg of tar and less than 1.0 mg of nicotine. All 
other cigarettes were considered high yield. 

Information on a history of heart disease, stroke, diabetes and treated hypertension and 
on use of alcohol was gotten from other questionnaires completed by study subjects the 
day of their checkup. Quetelet’s body mass index was calculated from measured height and 
weight according to the formula—Quetelet’s body mass index equals (100 x weight)/ 
(height 2 ). Serum cholesterol was determined from a blood specimen drawn the day of the 
checkup. Blood pressure was measured by an automatic sphygomanometer. 

Hospitalizations in Northern California Kaiser-Permanente facilities after entry to the 
study and through 31 December 1982 were ascertained using computer-stored hospital 
discharge records. Only the principal discharge diagnosis was used in the analysis. When 
a subject was hospitalized more than once for a given diagnosis, we considered only the 
first admission for that diagnosis. When a subject was hospitalized with more than one 
specific cardiovascular diagnosis, the subject’s hospitalizations were counted in the analysis 
of each of the separate diagnostic categories, but only once for categories based on several 
cardiovascular diagnoses. For this reason, the total number of events for categories based 
on several cardiovascular diagnoses may be less than the sum of the number of events for 
the individual diagnoses. 

The denominators for the calculation of the incidence rates were obtained using 
computer-stored membership records to determine in every month after entry whether the 
subject was a member of the medical care program. We then cumulated the number of 
person-months of membership and divided by 12 to obtain person-years. We used the 
direct method to adjust for age. The entire population of current smokers and never 
tobacco users was used as the standard for the age adjustment, 

We used the Cox proportional hazards model [11] as implemented on the Statistical 
Analysis System [12] in the multivariate analyses. Observation was censored when subjects 
left the Health Plan or on 31 December 1982 if they had not been hospitalized for the 
disease under consideration by that date. Relative risks'were estimated from the results 
of■ this model and approximate' 95%-. confidence lifnits Were calculated. When these 

mnfidPOCf* Ittrnfs pvrlnrlp 1 00 ttif* f>crirnot?»H r/»lntiv^ riel- !c cirmihi—intlv <n ^ ft fifl 

associated with the examined factor. 


RESULTS 

Fifty-six percent of subjects in the study were female and 44% male. Among, current 
smokers, 69% smoked high yield cigarettes and 31% low yield. Table! shows selected 
characteristics of smokers of high compared with low yield cigarettes. 

Table 2 shows the.age-adjusted rates, of several-cardiovascular disease categories, in 
smokers of high and low yield cigarettes separately by sex and the number of cigarettes 
smoked per day. The relative risks of the diseases "in smokers of high compared with low 
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Disease in Smokers of Low Yield Cigarettes 


Table i. Selected characteristics of smokers of high a>d low 

YIELD CIGARETTES 



High yield 

Low yield 

Sex— 

Male 

1894 (38.63 

5332 (46.9) 

Female 

3018(61.41 

6026 (53.1) 

Age—iV("„) 

<30 

1IS1 (24.0) 

2814(24.8) 

30-39 

1457(29.7) 

3211 (28.3) 

40-49 , • 

827(16.8) . 

2230(19.6) 


817 (16.6) • 

- 1900(16.7). 


630 <(2.8) 

‘ (203(10.6) 

Cigarettes per day - N (";') 

<10 . 

657(13.41 

‘1747(15.4) 

10-24 

2647(53.91 

6735(59.3) 

25 + 

1608(32.“) 

2876(25.3) 

Race— M{\) 

Not black 

3786(77.1) 

6703 (59.0) 

■Black. 

■ 1126(22.9) 

4655(41.0) 

Age at which 



smoking started 

-mean (SD) 

19.3(5.3) 

18.8(5.4) 

Mean number of years 
smoked 

—mean (SD) 

20.6(12.9) 

20.3 (12.6) 




Percentages may not add to 100.0 because of rounding. 

yield cigarettes are also shown. The table includes all of the cardiovascular disease 
categories in which more than 10 smokers were hospitalized after entry. Although the 
number of events is small in some groups and the rates therefore somewhat unstable, a 
pattern of higher risk of cardiovascular disease in smokers of high yield cigarettes is 
evident, particularly in men who smoked at least 10 cigarettes per day. 

Table 3 shows the results of successive multivariate analyses of the five cardiovascular 
disease categories among the current, regular cigarette smokers. To take advantage of the 
greater statistical power of using yield as a continuous variable, this variable, as well as 
age and number of cigarettes smoked per day, were included as continuous variables in 
these and subsequent multivariate analyses. The other variables included in the models 
were sex, race (black or other) and number of cigarettes smoked per day. 

In the first column of the table, all the current, regular smokers were included in the 
analyses. We show the estimated increase in the relative risk of each of the disease 
categories per 5.0 mg increase in tar yield. Tar and nicotine are highly correlated (r = 0.93) 
and other analyses in which we included nicotine instead of tar yield in the regression 
model gave virtually identical results. The table shows that the relative risk of cardio¬ 
vascular disease is significantly (p < 0.05) higher in smokers of higher tar cigarettes in each 
of the five categories except other ischemic heart disease. 

To rule out the possibility that a tendency of people with a history of cardiovascular 
disease to switch to higher yield cigarettes might account for these findings, we did 
multivariate analyses in which subjects, with a history of heart disease or stroke at entry 
’to'the study were excluded. Age,-'sex, race,'‘number of cigarettes per day and tar were 
included as covariates as before. The second column of the table shows that the relative 
risk of cardiovascular disease remains significantly (/? < 0.05) higher in smokers oi higher 
tar cigarettes in each category except other ischemic heart disease even .after excluding 
subjects with a prior history of heart disease or stroke. In fact, the relative risk estimates 
for tar are slightly higher after excluding these subjects, implying that there is a tendency 
of people with such histories to smoke cigarettes with lower tar yields. 

To rule out the possibility that differences in other known cardiovascular risk factors 
between smokers of higher and lower yield cigarettes might explain our results, we did 
analyses in which subjects with a-past history of heart disease or stroke were excluded, 
and Quetelet index, serum cholesterol, a history of treated hypertension, diabetes and, Use 
of alcohol were used as covariates along with age, sex race, number of cigarettes smoked 
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Table 2. Age-adjusted rates' .and relative risks of several cardiovascular disease categories in smokers of 
HlCH AND Low YIELD CiCaRETTES BY SEX AND NUMBER OF CIGARETTES SMOKED PER DAY (NUMBER OF PEOPLE WITH EVENTS 
IN PARENTHESES) 


Cigarettes per day 

<10 10-24 25 + 



Hieh 

Low 

Hiah 

Low 

High 

Low 


Category 

yield 

yield 

yield 

yield 

yield 

yield 





Men 




All diseases of the 

- 5.5(5) 

5.3(1) 

11.3(60) 

9.2(17) . 

16.1 (154)- 

10.0(16) 


cardiovascular system 3 
. Relative'risk* * 

- . lj> ' ’ 


1:2' 


1.6 ’ 



Any atherosclerotic 

’ -4.4(4) 

5-3(1). 

6.8 (36) 

3.6 (6) 

9.7(34) 

4.3 (7) 


disease'* 

Relative risk 3 

O.S • 


1.9 


-12 



Acute mvocardial 

1-1(1) 

0.0 (0) 

3.6(19) 

0.9 (2) 

5.5(19) 

-1.8(3) 


infarction 3 

Relative risk* 

— 


3.9 


3.0 



Other ischemic 

. 4.4(4) 

5.3 (1) 

4-1(22} 

3.1(5) 

■ 4.5(16) 

1.9(3) 


.• 'heart disease 4 

Relative risk 2 

0.8 


1.3 


.' 2.4 


per day ai 

Thromboembolic stroke 
and T1A" 

1.1(1) 

0.0 (0) 

1.7(9) 

0.9 (2) 

1.2(4) 

0.6(1) , 

regression 

Relative risk 2 



1.8 


1.9 


we have ir 




Women 



1 of higher 

All diseases of the 
cardiovascular system 5 

7.9(13) 

2-7(2) 

8.4(54) 

6.0(20) 

9.8 (21) 

8.0(14) 

disease an 

Relative risk 2 

2.9.' .. 


1.4 


1 2 


value app 

Any atherosclerotic 

2.6(4) 

0.0 (0) 

3.4(22) 

1.7(6) 

3.6 (8) 

5.1(9) 

significant 

disease* 

Relative risk 2 

— 


2.0 


0.7 


We als( 

Acute mvocardial 

0.7(1) 

0.0 (0) 

1.6(10) 

0.9(3) 

0.6(1) 

2.6(4) 

blood pre> 

infarction* 
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Relative risk 2 
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0.2 


: identical t 

Other ischemic 
heart disease 6 

1.9(3) 
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1.6(10) 

0.9(3) 

2.7(6) 

2.6(5) 

Table 4 

Relative risk 2 
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1.0 
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Thromboembolic stroke 

0.0 (0) 

0.0 (0) 

0.6(4) 
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0.0(0) 
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Relative risk 2 
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Ta9LE 3. Estimated relative risk of cardiovascular disease per 5.0 mg increase in tar among current, regular cigarette 

SMOKERS 


Disease category 


Model 


All 1 • 

(95%) confidence 
limits) 

Prior HD removed 2 
(95% confidence 
limits)- 

Prior HD removed; 3 
all available risk factors 
(95% confidence limits) 

Alt diseases of'the’ 

. ’ 1.15 

1.13 

• \ US ' 

cardiovascular system 

(1.05.1.27) 

.(1.06,1.32) 

.(1.03.1.29) 

Any atherosclerotic 

1.19 

1.23 

1.19 

disease 

(1.04.1.36) 

(1.05.1.43) 

(1.01.1.40) 

Acute myocardial 

1.22 

1.29 

1.25 

infarction 

(1.00, 1.50) 

(1.03.1.61) 

(0.99, 1.58) 

Other ischemic 

1.17 

1.21 

1.18 

heart disease. 

(0.97,1.40) 

(0.98,1.50) 

(0.94,1.48) 

Thromboembolic stroke 

1.41 

1.62 

1.74 

and TIA 

(1.02. 1.94) 

(1.07,2.47) 

(1.12.2.69) 


'Age. sex, race and number of cigarettes per day included as covariaies. 

: Subje<;i? with prior history of heart attack or stroke excluded; age, sex. race and number of cigarettes p<y day included as 
covariates. * - - 

Subjects with prior history of heart attack-or stroke excluded; age. sex. nice, number of cigarettes per day, Quetelet index, serum 
cholesterol, history of hypertension and alcohol consumption included as covariates. • 
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Table 4. Estimated relative risk of other smoking related diseases per 5.0mg 

INCREASES IN TAR AMONG CURRENT. REGULAR CIGARETTE SMOKERS 


Category 

N of cases 

Estimated 
relative risk 1 
(95 n „ confidence limits) 

Cancer of the trachea. 

35 

0.87 

bronchus and lung 


(0.68.1.11) 

All smoking related 

61 

0.91 

cancers 3 


(0.76.1.10) 

All diseases, of the 

110 

' 0.97 ‘ 

respiratory system 


(0.S4.1.13) 

Peptic ulcer disease 

2! 

(0.61.1.17) 


'Per 5.0 mg increase in tar controlling by the Cox regression technique for age. sex. 
race, and’number of cigarettes smoko] per day. 
trachea, bronchus, lung, larynx, pharynx, esophagus, pancreas, kidney, bladder. 



I 


per day and tar. The third column of the table shows that, after controlling by the Cox 
regression technique for differences in these known cardiovascular risk factors for which 
we have information, the relative risk remains significantly (/> < 0.05) higher in smokers 
of higher tar cigarettes for all cardiovascular disease as a group, for any atherosclerotic 
disease and for thromboembolic stroke and transient ischemic attacks. The probability 
value approaches significance for acute myocardial infarction (p = 0.06) but is not 
significant for other ischemic heart disease (p =0.16). 

We also did multivariate analyses of these diseases including the measured diastolic 
blood pressure rather than a history of treated hypertension as a covariate along with the 
other known cardiovascular risk factors. The results of these analyses were virtually 
identical to the ones we present in column 3 of Table 2. 

Table 4 shows the results of multivariate analysis of cancer of the trachea, bronchus and 
lung; all smoking related cancers; diseases of the respiratory system; and peptic ulcer 
disease in current regular cigarette smokers. There is no statistically significant association 
of yield with any of these disease categories after controlling by this multivariate technique 
for age, race, sex and number of cigarettes smoked per day. 

Table 5 shows the age-adjusted rates of cardiovascular disease, cancer of the trachea, 
bronchus and lung, all smoking related cancers and diseases of the respiratory system in 
smokers of low yield cigarettes compared with subjects who never used any form of 
tobacco separately in men and women. The relative risks of the diseases in smokers of low 
yield cigarettes compared with never users of any form of tobacco are also shown. Both 
the rates and the relative risks are generally higher in smokers of low yield cigarettes than 
in never users of tobacco. 


DISCUSSION 


I 


In this study, smokers of higher yield cigarettes had a significantly higher risk of all 
cardiovascular disease considered as a group, whereas yield was not significantly-associated 
with the risk of several other diseases related to cigarette smoking in previous studies. The 
relative risks no not show a completely consistent pattern, especially in women (,iaoie l) 
and where increased, they are so small in magnitude as to leave open the possibility that 
unaccounted for bias may explain them. 

The small number of hospitalizations for cancer of the trachea, bronchus and lung and 
for peptic ulcer disease may account for the absence of a relation of yield to these 
conditions in our population. More important, the results must be interpreted recognizing 
the limitations imposed by using in the analysis yield at the time the study questionnaires 
were completed rather than a life-time estimate of total exposure to tar. nicotine, or 
another component of cigarette smoke. This feature of the study design means the data 
we present on the association of smoking low yield cigarettes with diseases such as lung 
cancer, in which risk in smokers is probably a function of exposure in the distant past. 


A 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Table 5. Agf.-auilsted rates and relative risks of SEVERAL DISEASES IN SMOKERS OF LOW 
YIELD CIGARETTES COMPARED WITH SEVER USERS OF ANY FORM OF TOBACCO BY SEXLMJMBER OF 
EVENTS IN PARENTHESES} 


Men Women 




Never 


Never 

Category 

Low yield 

tobacco 

Low yield 

tobacco 

All disease of the 

11.8 <341 

9.6(237) 

7.8 (36) 

5.8(316) 

cardiovascular system. 
Relative risk 1 

1-2 


1.3 


Any atheroscldtOlic 

4.8(141' 

.4.8(118) 

. .3-5(1$) 

2.2(123) 

disease 

Relative risk 1 

i.o 


1.5 


Acute mvocardial 

!.9(5| 

2.4(59) 

1-4(7) 

0.8 (441 

infarction 

Relative risk’ 

u.s 


1.8 

! 

Other ischemic 

3.1 i'9> 

2.9 (72) 

1-9 (8) 

1.7(93) i 

heart disease 

Relative risk 1 

1.0 


1.1 


Thromboembolic stroke 

1.2(3) 

0.7(17)' 

0.7(3) 

0.5(27) ' ’ ’ 1 

and T1A 

Relative risk 1 

1.7 


1.4 

i 

Lung cancer 

1-5 (4) 

0.2(4) 

2.0(10) 

0.1(5) 1 

Relative risk 1 

9.0 


21.7 

| 

AH smoking related 

3.0 (81 

0.6(15) 

2.9 (14) 

0.2(12) 

cancer 





Relative risk 1 

4.S 


13.1 


AH diseases of the 

5.0(15) 

2.6 (70) 

4.3 (22) 

1.8(91) 

respiratory system 

Relative risk 1 

1.9 


2.5 



'In smokers of low yield cigarettes ( < 15.0 mg of tar and < 1.0 mg of nicotine) compared 
with never users of any form of tobacco. 

-’Cancers of the trachea, bronchus, lung. larynx, pharynx, esophagus, pancreas, kidney, 
bladder and cervix. 






should be viewed with particular caution. It is possible, for example, that smokers of lower 
yield cigarettes in 1980 were smokers of very high yield cigarettes earlier in life and 
switched because of symptoms that were indications of damage to the lungs that presaged 
cancer. The risk of cardiovascular disease in smokers, if causal, is most likely a function 
of recent levels of exposure to the component of cigarette smoke that affects disease. Thus, 
the study’s results for cardiovascular disease are not subject to limitation in interpretation j 
for this reason. It is of note that smoking more cigarettes per day was associated with 
significantly higher risk of all of the disease categories shown in Table 3 (data available 
from the authors upon request). ^ 

Previous studies [1—3* 6—8] have examined the relation of the smoking of lower yield O 

cigarettes to the risk of cardiovascular disease. Hammond et al. [1], Dean et al. [2] and ^ 

Higgenbottom et al. [3] found a significant association of cardiovascular disease risk in gj 

smokers with yield. In contrast, Castelli et al. [6]. Kaufman et al. [7] and Hawthorne and o 

Frye [8]’found no significant association of yield with the risk of coronary heart disease. ^ 

We do not have an explanation for the discrepancies in the results of these studies. ^ 

However, it should be noted that the studies-differed in their definitions’of high-and low 

yield; ii* iliC JiiCajL.) j(udiv.u, m l!i<. iui'iv iulvo lu*uuj, aiiu m iiiv luauuui auu CAiCUi. 

to which possible differences in other cardiovascular risk factors between smokers of low | 
and high yield cigarettes were accounted for in the analysis. Also, to determine the tar and 
nicotine yield of cigarettes smoked by subjects in our study, we considered not only the 
brand of the cigarette and whether or not it was filtered but also its size and whether or 
not it was mentholated. Within a single brand of filtered cigarettes, the tar ratings can vary 
by as much as 3.5 nig per .cigarette depending on the size of the cigarette and whether or 
not it is mentholated. If tar and nicotine are determined solely using information on brand 
name and whether or not .the cigarette is filtered, as may have been done in some of the 
other studies, there will be some misclassification of tar and nicotine yield for smokers, 
and this misclassification would tend to obscure associations with disease. On the other 
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hand, it is possible that in our population some other factor related to risk of 
cardiovascular disease such as exercise or diet differs systematically between smokers 
of higher and lower yield cigarettes and thus accounts for our results. 

In our analyses, we present the association of risk with tar yield rather than the yields 
of nicotine or carbon monoxide even though nicotine and carbon monoxide but not tar 
have been postulated to be the mediators of the increased risk of cardiovascular diseases 
. in cigarettes smokers [13,14]. We did this because the high correlations of tar, nicotine and 
carbon monoxide make, it impossible to determine the association of risk to one measure 
of yield independent of the other in this population! •' 

Yield was derived from information provided on self-administered questionnaires. We ' 
validated this information and showed that the questionnaires are an accurate source of 
information on smoking vs non-smoking [15]. They probably are not perfectly accurate 
with respect to yield. In addition, yields assigned from questionnaires do not necessarily 
reflect the actual levels of toxic substances in smokers, who are known to compensate for 
smoking'lower yield cigarettes in several ways ,[16-19]. In. addition, some smokers may 
have switched to higher or lower yield cigarettes in the follow-up period. Wc estimate from 
a survey at 1-year of a random sample of subjects in the first year that 78% of smokers 
do not change the cigarette they smoke at all and that over 90% smoke cigarettes that are 
within 4 mg of yield of those they smoked at baseline. Most important, all three of these 
deficiencies of the study would tend to obscure an association of yield with risk. Thus, these 
facts do not account for our finding of a positive association of yield to the risk of 
cardiovascular disease but might explain the absence of an association with cancer of the 
trachea, bronchus, and lung, all smoking related cancers, respiratory disease and peptic 
ulcer disease. 

The outcomes we studied were based on computer-stored discharge records and were 
limited to hospitalized illness. It is possible that there was some miscoding of the records. 
Miscoding would also tend to obscure an association of yield with risk. To estimate the 
extent to which this might be a problem in our study, we determined the validity of the 
diagnoses of a 20% random sample of cases of cardiovascular disease and all of the cases 
of cancer of the trachea, bronchus, or lung by record review. Sixty-five of 66 of the 
reviewed cases of cardiovascular disease and 30 of 31 of the reviewed cases of cancer of 
the trachea, bronchus, or lung were found to be accurate based on the computer-stored 
record. Diagnosis considered accurate reflected biopsy proven cases of cancer or cardio¬ 
vascular disease confirmed by autopsy, angiography, venography, or other objective 
tests. We conclude that inaccuracy of diagnoses on the computer-stored records do not 
explain our findings. Because it is unlikely that smokers of low or high yield cigarettes are 
selectively hospitalized, our exclusive reliance on hospitalizations as outcome measures 
also is unlikely to result in material bias. 

The risks of cardiovascular disease, of cancer of the trachea, bronchus and lung, and 
of all smoking-related cancers were higher in smokers of low yield cigarettes than in never 
users of any form of tobacco. The smoking of lower yield cigarettes is not, therefore, 
without associated hazard. On the other hand, because high yield cigarettes are not 
associated with less risk of any of these diseases, the results suggest that smokers who 
cannot quit might best smoke the least number of the lowest yield cigarette. 
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Risks of lung cancer, chronic bronchitis, ischaemic 
heart disease, and stroke in relation to type of cigarette 
smoked 

M R ALDERSON,* P N LEE,* AND R WANG? 

From the Institute of Cancer Research, Sutton, Surrey 


summary In a case control study of over 12 000 inpatients aged 35-74, risk of lung cancer, 
chronic bronchitis, and. particularly in those aged 35-54, ischaemic heart disease was positively 
associated with the number of manufactured cigarettes smoked daily and was negatively associated 
with long term giving up. Risk of stroke was not clearly related to smoking. Among manufactured 
cigarette smokers, lung cancer risk tended to be lowest in those who had always smoked filter 
cigarettes. This pattern was, however, evident only in men who additionally smoked pipes, cigars or 
handrolled cigarettes and in women, not being seen in men who smoked only manufactured 
cigarettes. Risk of lung cancer was not clearly related to time of switch to filter cigarettes. A 
markedly lower risk of chronic bronchitis was seen in men, but not women, who smoked filter 
rather than plain cigarettes. Heart disease risk did not vary by type of cigarette smoked 10 years 
before admission, but, compared with those who had never smoked filter cigarettes, those who had 
ever smoked filter cigarettes had a higher risk in men and a-lower risk in younger women. 
Compared with the general population, markedly more controls were ex-smokers, suggesting 
incipient disease, whether or not smoking related, may alter smoking habits, thus affecting the 
interpretability of the findings. Control smokers were also relatively much more likely to report 
smoking plain cigarettes than expected. This comparison, not made in other studies relating risk to 
type of cigarette smoked, indicates that great care must be taken in verifying validity of reported 
smoking habits. While our findings are compatible with other evidence that risk of lung cancer and 
chronic bronchitis is probably reduced by switching from plain to filter cigarettes, they underline 
the difficulties in obtaining valid evidence from epidemiological studies. 


In 1950 nearly all British smokers consumed 
untipped plain cigarettes with mean tar yields of over 
30 mg. In 1976, when this study was planned. 88% of 
cigarettes smoked had filters, and mean tar yields had 
fallen to around 1 8 mg; these trends have continued 
subsequently. By 1976, only four studies 1- * had 
coihpared risks of smoking associated diseases in 
smokers of high tar plain cigarettes and lower tar 
filter cigarettes. Only one study, by Dean el al* was 
carried out in the United Kingdom and it used a 
technique (comparison of smoking habits of 
te oVtt'iinod c/»^r>nd-Hand from relatives with 
those of the living population obtained directly) 
which is open to criticism. The main aim of 4he 
present study was to relate type of cigarette smoked 

‘Present address; Office of Population Censuses and Surveys. 

♦Present address; ZS Cedar Road. Sutton. Surrey SM2 5DG. 
fPresent address; Department of Epidemiology, Tiensin Medical College, 


to prevalence of the same four index diagnoses—lung 
cancer (ICD 162), chronic bronchitis (ICD 491,492, 
496), ischaemic heart disease (ICD 410-414), and 
•stroke’ (ICD 431-438, excluding subarachnoid 
haemorrhage)—that Dean had studied. This paper 
reports the results found and compares them with 
those from both the earlier studies 11 - 1 and seven more 
recent ones. 1-11 A more extensive report is available 
on request from PNL. 

Methods and response 

The overall design was a case control study of 
hospital inpatients. For each index diagnosis, the 
intention was to interview 200 cases and 200 
matched controls in each of the eight sex/age cells (ie, 
male or female, and aged 35-44, 45-54, 55-64 or 
65-74). This gave a target of 12 800 patients, though 

286 
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for some categories (eg, young female chronic 
bronchitics) this would be unattainable. Patients 
were selected from medical (including chest 
medicine), thoracic surgery, and radiotherapy wards 
in hospitals with a large flow of such patients in major 
centres in 10 areas of the country. Interviewers 
visited the wards at regular intervals and selected 
cases based on provisional diagnosis. Controls were 
patients without one of the four index diseases, 
individually matched to cases on sex, age, hospital 
region, and, when possible, hospital ward and time of 
interview. The provisional diagnosis of the controls 
was not recorded; nor, at this stage, were controls 
with smoking associated diseases other than the four 
index diseases excluded. 

Altogether 12 693 interviews were achieved. The 
respondent was asked detailed questions on smoking, 
including brand smoked at admission and 1,3,5, and 
10 years before admission, and number of cigarettes 
smoked at these times, at ages 16, 20, 25, and at the 
age when cigarette smoking was heaviest. Smoking 
habits at time of disease onset were not directly 
recorded as the time would have been difficult to 
identify, and this would have complicated analysis. 
The questions on brand allowed categorisation of tar. 
nicotine, and, for some years, carbon monoxide 
levels. A separate question on time of switching from 
smoking mainly plain to mainly filter cigarettes was 
included. Other aspects of smoking were also 
investigated as well as a whole range of possible 
confounding variables. 

Final discharge diagnoses were subsequently 
abstracted from the hospital records for 11 847 
(93%) of the patients interviewed by HAA clerks or 
by more senior records staff after the HAA record 
had been completed. These diagnoses were used to 
reallocate cases and controls as necessary. Patients 
without a final diagnosis kept their provisional 
diagnosis. Patients with multiple index diseases on 
final diagnosis were classified as lung cancer, if 
present, and, if not, to the index disease provisionally 
diagnosed. Overall 1966 (17%) of the patients for 
whom final diagnoses were available changed their 
status; 1067 from case to control, 720 from control to 
case, and 179 from one type of case to another. 
Where changes had occurred, patients were 
regrouped into new case control pairs as appropriate. 

With the assistance of Sir Richard Doll and Mr 
Richard Peto, non-index diaenn*:e* were cln«ified ns 
follows; 

class 1A “definitely not smoking associated" 

class IB “probably not smoking associated" 

class 2A “probably smoking associated” 

class 2B “definitely smoking associated” 
Controls with no final diagnosis were considered 
class IB. At the end of this procedure there were 


4950 pairs with class 1 controls and 730 pairs with 
class 2 controls (table 1). 

Interviewing started in the Newcastle locality in 
1977 and in Leeds hospitals in 1978 and extended 
slowly to Manchester, Birmingham, Bristol, East 
Anglia, South Hampshire, Leicester, Nottingham, 
and Liverpool, ending in January 1982. Medical staff 
committees did not grant permission to interview in 
Oxford and Sheffield. Of 53 hospitals contacted in 
the 10 regions, seven declined to participate. Within 
the 46 hospitals, 1 i clinicians approached did not 
wish their patients to be involved. Less than 1% of 
patients declined to be interviewed, while a few 
interviews were not completed for various reasons. 

The statistical methods used generally followed 
classical methods for analysis of data from case 
control studies, 12 cases and controls being separately 
tabulated by several levels of the risk factor of 
interest (ie, a 2xK table), with potential confounding 
factors taken account of by stratification. Results 
presented are for combined strata and show the 
(Mantel-Haenszel) relative risk together with the 
significance of its difference from a base level (risk 
1-0) and/or of the dose related trend. Analysis was 
generally restricted to comparison of cases with their 
matched class 1 controls. Analysis also generally 
excluded the five pairs with ages outside the range 
initially specified (see table 1). 


VALtDriV OF THE DATA 

Early on at each location patients were reinterviewed 
to check the quality of work of the interviewers and 
the reproducibility of the answers. These 508 second 
interviews were completed by a more senior 


Table 1 Number of matched pairs after reallocation by 
class of control 

Class 1 control 


Sex 

Index disease 

Age tyr) 

Alt' 

ages 

Class 2 
control 

Any 

pair 

SS-54 

55-74 

Male 

Lung cancer 

375 

443 

819 

206 

1025 


Chronic bronchitis 

197 

340 

537 

130 

667 


IHD 

412 

399 

811 

139 

950 


Stroke 

141 

319 

460 

U8 

578 


T,.„. 






Female 

Lung cancer 

204 

426 

630 

46 

676 


Chronic bronchitis 

125 

333 

460 

36 

496 


[HD 

309 

402 

712 

21 

733 


Stroke 

126 

394 

521 

34 

555. 


Totals 

764 

1555 

2323 

137 

2460 


‘One male and (our female pairs outside age range 35—74. 
IHD~ischaemic heart disease. 


Results 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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interviewer, usually within a few days of the first 
interview. No significant differences were found for 
questions having numerical answers. For most 
questions with qualitative answers, agreement was 
reached for well over 95% of patients. For the 
questions on reason for changing smoking habits and 
on brand smoked 10 years ago, discrepancies 
occurred in 3-5 to 5% of answers. 

The final discharge diagnoses of 1002 patients 
were independently abstracted by MRA from the 
clinical records. Comparison with the diagnoses 
abstracted by the records staff showed no difference 
for 88%, a minor difference for 10-6%, and a major 
difference that would have affected allocation of the 
patients for 1-4%. 

All subjects who smoked manufactured cigarettes 
were asked whether these were filter or plain and. in a 
separate question, what the brand was. This allowed 
comparison of filter/plain status as directly asked and 
as indirectly assessed from the brand. The 
discrepancy between these two sources of 
information rose from 2-3% at the time of admission 
to 8-10% for smoking habits 10 years before 
admission. The proportion classified as plain smokers 
was, however, similar from the two sources. 

Further validity checks were made by comparing 
smoking habits of class 1 controls with those seen in 
population surveys conducted for the Tobacco 
Research Council (TRC) 13 (table 2). At admission, 
the hospital controls have a similar proportion who 
have never smoked, a considerably higher 
percentage of ex-smokers, and a lower percentage of 
current smokers of filter cigarettes and of other 
products (pipe, cigar, handrolled cigarettes). The 
increase in ex-smokers among hospital controls 
indicates an appreciable bias. 

Among controls who smoked manufactured 
cigarettes, a markedly higher percentage reported 


Table 2 Comparison of smoking habits reported by class 1 
control patients and by respondents in Tobacco Research 
Council (TRC) surveys 




Males 


Females 

Smoking habit 

Time 

TRC 

Controls TRC 

Controls 

Percentage of total population * 




43 2 

Never smoked 

At admission 

18 2 

155 

44-4 

Ex-smokers 

At admission 

26-9 

40-1 

17-9 

28-1 

Smoker— not man. cigs. 
Manufactured cigarettes 

At admission 

17-6 

11-8 

0-8 

0-4 

Plain 

Ai admission 

5-7 

7-8 

1-9 

3-2 

Percentage of all manufactured cigarettes smokers'' 




Plain 

1979 

17-6 

25-6 

4-8 

12-3 

Plain 

(976 

22-3 

30 9 

7-2 

15-0 

Plain 

1974 

29-2 

33-6 

10-4 

19-0 

Plain 

1969 

36-0 

480 

17 2 

26$ 


"Standardised foi age and year of admission. 
♦Standardised for age and region. 
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smoking plain cigarettes than expected from TRC 
national survey data. This was evident not only at 
admission, but also in earlier years (table 2). Over the 
whole period the odds of a class 1 control being a 
plain smoker relative to the TRC national data 
averages around 1-5 for males and 2-2 for females. 
This bias is large compared with the estimates of 
plain/filter relative risk reported in other studies. 

“compensation” 

Smokers who switch to cigarettes with reduced tar 
and nicotine might in theory “compensate” by 
increasing numbers of cigarettes smoked or by 
altering the way they smoked, No evidence of 
increased consumption was seen in analyses 
comparing smokers who had Qr had not decreased 
the nicotine yield of the brand they smoked between 
10 and 5 years before admission. It was not possible 
to evaluate the second form of compensation. 

RELATIVE RISK IN RELATION TO SMOKING 

Table 3 presents risks by lifetime history of smoking. 
In both sexes cigarette smoking was highly 
significantly associated with Jung cancer, chronic 
bronchitis, and. in the 35-54 age group, ischaemic 
heart disease. It was not significantly associated with 
ischaemic heart disease in older subjects or with 
stroke. Risks of lung cancer and chronic bronchitis 
were higher, though not significantly, in handrolled 
than in manufactured cigarette smokers, In the 
absence of cigarettes, pipe and/or cigar smoking was 
associated with an increased risk of lung cancer but 
not of other diseases. Additional analysis showed 
smoking to be more strongly associated with 
squamous and small cell lung cancer than with other 
types of lung cancer. 

In table 3, comparisons are based on final 
diagnosis. Comparison was also made of those whose 
diagnosis had or had not changed from that 
provisionally assigned. While some differences in 
smoking habits were seen, in particular a tendency 
for control patients originally interviewed as cases to 
be more often smokers than those originally 
interviewed as controls, the extent of any potential 
bias seemed slight (see full report for details). 

In both sexes, number of manufactured cigarettes 
smoked per day at time of heaviest smoking was 
significantly related to lung cancer, chronic 
bronchitis, and, in those aged 35-54, ischaemic heart 

disease, in icmaics. u uosc-iciuuun *vas aiso s^cij iui 

* ischaemic heart disease in the older age group. 

Table 4 presents risks by time manufactured 
cigarettes were last smoked. Compared with those 
still smoking at admission, risk of lung cancer was 
significantly increased among those last smoking one 
or three years before, presumably because many 
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Table 3 Relative risk (R) of index diseases compared with those who have never smoked by lifetime history of smoking 
(standardised for age) together with number of cases (Nl) and controls f N2) 


Sex 

Lifetime history of smoking 


Index diseases 





cancer 

Chronic 

bronchitis 

IHD 

35S4 

IHD 

53-74 

Stroke 

Male 

Never smoked 

R 

100 

1-00 

1 -00 

1-00 

1-00 



N! 

15 

25 

46 

51 

60 



N2 

133 

63 

77 

49 

68 


Pipe and/or cigars, no cigarettes 

R 

382 + + 

1-20 

0-73 

0-83 

M3 



Nl 

17 

S 

4 

21 

23 



N2 

35 

19 

9 

23 

23 


Pipe and/or cigars and cigarettes 

R 

9-09++ + 

2-56 + + 

2-42+ + + 

0-83 

1-48 



Nl 

206 

113 

122 

112 




N2 

179 

132 

85 

L20 

84 


Handrolled cigarettes only 

R 

18-05+ + + 

5-74+ + + 

2-56 

1-00 

1-03 



Nl 

32 

21 

12 

6 

12 



N2 

13 

9 

10 

s 

13 


Handrolled and manufactured cigarettes 

R 

12-87+ + + 

3-23+ + + 

2-42+ + 

1-30 

1-06 



Nl 

159 

92 

58 

31 

48 



N2 

100 

66 

48 

22 

50 


Manufactured cigarettes only 

R 

9-27 ■•■ + + 

2-82 + + + 

1-63+ 

0-91 

1-05 



Nl 

383 

276 

161 

168 

201 



N2 

349 

243 

178 

175 

220 

FBirial* 

Never smoked 

R 

100 

100 

100 

too 

100 



Nl 

75 

105 

69 

156 

231 



N2 

241 

203 

119 

181 

239 


Manufactured cigarettes only 

R 

4-75 + - + 

2-79+- + 

2-13 + * + 

1-30 

110 



Nl 

530 

333 

231 

232 

272 



N2 

371 

239 

184 

208 

267 

NB Women who have ever smoked pipes, cigars or handrolled cigarettes excluded. Controls are class 

1. 



+ + + p<0 001; + + p<0-01; +p<0-05; compared with never smoked. 





Table 4 

Relative risk (R) of index diseases by 

time last smoked manufactured cigarettes (standardised for age) 




Index diseases 








Lung 

Chronic 

IHD 


IHD 

Sex 

Time last smoked manufactured cigarettes 


cancer 

bronchitis 

JS-S4 


55-74 

Male 

At admission 

R 

too 

1 00 

1-00 


1-00 


1 or 3 years before 

R 

1-81 + + 

105 

1 27 


1-B0 


3 or 10 years before 

R 

0-43 — 

0-89 

068 


114 


Earlier 

R 

0 32- 

0-65 

0-50 


1-55 


Never smoked 

R 

0 10- 

0-33- 

0-56- 


1-37 

Female 

At admission 

R 

100 

1-00 

1-00 


1-00 


1 or 3 years before 

R 

2-08+ + 

085 

0-84 


0-73 


3 or 10 years before 

R 

0-65 

1 01 

0-56 


0-74 


Earlier 

R 

0-28- 

0 51- 

(0-41) 


0-55- 


Never smoked 

R 

0-22- 

0-29- 

0-41- 


0-60-- 


NB Subjects who have ever smoked pipes, cigars or handrolled cigarettes excluded. Bracketed figure based on less than 10 cases. 
+ + +.---- pcO-OOl; *•+ ,— p<0-0l; + ,- p<0-05; compared with at admission. 
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smokers with lung cancer gave up smoking shortly 
before admission. Risk was significantly decreased 
among long-term ex-smokers. A similar pattern 
seemed to be true for chronic bronchitis, except that 
here sufferers may have given up smoking because of 

ihc uijuujl uuiny yema bciuic dutllibaiuil. X flC 

evidence regarding heart disease is less clear, though 
long-term ex-smokers and never smokers had similar 
risks in all analyses. Here, and subsequently, results 
for stroke are not presented as no clear associations 
with any aspect of smoking were seen. 

Table 5 mmnni-p* Heir in «rnoker c cf filter and plain 
cigarettes. Standardisation takes account of possible 


confounding by number smoked. The tendency for 
smokers to change their habits because of disease is 
taken account of by ignoring recent changes in 
smoking, comparisons being based on lifetime habits 
up to three years before admission. In an additional 
analysis, not shown in detail here, comparisons were 
made based on filter/plain status at specific time 
points, 3. 5 or 10 years before admission. 

In males, lung cancer was not significantly related 
to type of cigarette smoked. In females, some 
reduction in risk was seen in those who had never 
smoked plain cigufeti.es, but uu Ucmi was cvhieiU in 
relation to length of use of filter cigarettes. Nor did 
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Risks 


Table 5 Relative risk (R) of index diseases by lifetime filter/plain smoking habits for those smoking manufactured cigarettes 
3 years before admission regardless of whether they subsequently gave up (standardised for age and number of cigarettes 
smoked 3 years before admission) together with number of cases (Nl) and controls (N2) 


Sex 

Lifetime fiilrripiain smoking (labia* 


Index diseases 




Lung 

Chronic 

bronchitis 

iHD 

35-54 

IHD 

55-74 

Male 

Always plain 

R 

100 

1-00 

1UU 

I'OU 



Nl 

105 

70 

22 

23 



Nl 

73 

36 

33 

42 


Switched to filter up lo E0 vears before 

R 

M3 

0-80 

2-96 + 

2-02 


admission 

Nl 

47 

36 

21 

16 



N2 

28 

22 

10 

14 


Switched to filter more than 10 years 

R 

109 

0-43-- 

1-69 

168 


before admission 

Nl 

125 

49 

65 

42 



N2 

88 

64 

; 7 

44 


Always filter 

R 

1-48 

0.25— 

1-78 

2-67 



Nl 

35 

8 

19 

11 



Nl 

24 

lb 

19 

7 


Ever filtcr/ncvcr filter 

R 

1-20 

0 50-- 

1-83 

1-90 


Never plain/ever plain 

R 

1-48 

O'45 

1-05 

1.85 

Female 

Always plain 

R 

100 

1-00 

1-00 

100 



Nl 

62 

33 

23 

21 



N2 

37 

23 

4 

21 


Switched to filter up to 10 years before 

R 

-104 

1-47 

018- 

102 


admission 

Nl 

44 

30 

17 

22 



N2 

23 

14 

23 

14 


Switched lo filler more than 10 years 

R 

1-41 

1 16 

0 39 

1 ‘55 



Nl 

170 

83 

85 

52 



N2 

69 

40 

54 

36 


Always filter 

R 

0-85 

0-75 

0 24- 

1-32 



Nl 

134 

6! 

73 

51 



N2 

100 

63 

61 

43 


Ever filter/never filter 

R 

109 

104 

0-27- 

1-41 


Never pliin/ever plain 

R 

0-66- 

064 

0-77 

0-98 


'Smoking habits less than 3 years before admission in which interview occurred ignored so that always plain and never filter include some subjects who switched to 
filter in this period, 

NB Subjects who have ever smoked pipes, cigars or handroiled cigarettes excluded. 

+ +■*,-p<0001; + +.— pcO-Otj +.-p<005. 


female lung cancer risk vary by filter/plain status at 
any given time point. 

In males, there was a clear reducing trend in 
chronic bronchitis risk by time of switch. In females, 
no significant differences were seen though, as for 
lung cancer, those who had never smoked plain 
cigarettes had the lowest risk. 

The results for ischaemic heart disease showed 
evidence'of conflicting patterns with an advantage to 
filter cigarette smokers for females and a 
disadvantage for males. However, no filter/plain 
differences were seen in either sex when subjects 
were classified according to smoking habits 10 years 
before admission. 

In an attempt to exclude patients who had altered 
their smoking habits because of onset of symptoms, 
analyses were carried out for lung cancer on patients 
who had not been previously hospitalised and who 
did not have symptoms of chronic bronchitis. This 
markedly reduced the number of patients available. 
The general relation of increased risk to heavy 


smoking was evident, but no significant reduction in 
risk in smokers of filter cigarettes was seen. 

In table 5, patients who had ever smoked products 
other than manufactured cigarettes were excluded. 
In additional analyses, smokers of manufactured 
cigarettes and other products who had ever smoked 
filter cigarettes had less than half the risk of lung 
cancer of those who had never smoked filter 
cigarettes (R=0-45, p<0 01). Analyses of all 
manufactured cigarette smokers and of only those 
who also smoked other products were also carried 
out for men for the other diseases, but conclusions 
were unaffected. 

Subjects were categorised by the tar level of the 
brand of cigarettes smoked 10 years before 
« admission. Though the lowest tar group generally 
had the lowest risk, the differences within any 
diagnosis were not marked or very consistent 
between the sexes, the only analysis showing a 
significant (p<0-05) trend being for chronic 
bronchitis in males, where the risk was almost twice 


as hi 
29+ 
17-2. 

Fo 
chani 
relat< 
in th 
cigar 

Nc 
tar/n 
or bt 
nor \ 
any 
vara 
ana£ 

Disfr 

Befc 
con’ 
pos 
vali 
as ; 
acc 
stut 


ro 

o 

Ch 

00 

O'* 

CO 

o 

-f* 


as ( 
tha 
cor 
inti 
du< 
P« 

tht 

the 

be 

to 

ph 


su 

re 

g e 

sn 

hi 

bi 

W 


di 

s\ 

si 

Cl 

n 

c 

ii 

f< 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 









I Wang 


Risks of lung cancer, chronic bronchitis, ischaemic heart disease, and stroke in relation to type of cigarette smoked 29 1 


garettes 

garetus 



ction in 

>roducts 
ccluded. 
actured 
smoked 
of lung 
d filter 
of all 
y those 
carried 
elusions 

I of the 
before 
enerally 
tin any 
nsistent 
>wing a 
chronic 
st twice 


as high in smokers of brands with tar yields of 
29+ mg as in smokers of brands with tar yields of 
17-22 mg. 

For lung cancer and ischaemic heart disease, 
change in number of cigarettes smoked was not 
related to risk. Risk of chronic bronchitis was higher 
in those who had recently reduced the number of 
cigarettes smoked- 

No clear relation of inhalation, relighting, 
tar/nicotine ratio, holding the cigarette in the mouth 
or butt length to risk of the index diseases was seen; 
nor were conclusions affected by taking into account 
any of the wide range of potential confounding 
variables studied. Details of these and many other 
analyses carried out are given in the full report. 

Discussion 

Before attempting to interpret the results, one must 
consider the validity of the data collected and the 
possibility of faults in the study design. Considering 
validity first, it seems from such independent checks 
as are possible that the data are of the level of 
accuracy usually obtained in large epidemiological 
studies. That control patients originally interviewed 
as cases were somewhat more likely to be smokers 
than those originally interviewed as controls is 
consistent with some degree of bias due to patients or 
interviewers being aware of the diagnosis but may be 
due to knowledge of smoking habits affecting 
preliminary diagnosis. More serious are doubts about 
the validity of the smoking history data; about 10% of 
the subjects said that they smoked a brand 10 years 
before admission that was inconsistent with answers 
to a previous question on the time of switch from 
plain to filter cigarettes. 

It is clear that our control patients, even though not 
suffering from smoking related diseases, contained 
relatively more ex-smokers than expected from the 
genera] population. Also, the proportion of cigarette 
smokers reporting smoking plain cigarettes was 
higher than is seen nationally, not only at admission, 
but also for the whole 10 years before admission. 
Whe'ther the factors leading to this discrepancy have 
also applied to cases is not clear, and this creates 
difficulty in interpreting the results of the analyses of 
switching to filter cigarettes. It is not, however, 
self-evident that comparison with population 
controls would automatically produce the correct 
results. This query over the ratio of plain to filter 
cigarette smokers among the controls has an 
important bearing on the interpretation of the results 
for which there is no known correction. 

In theory, those who switch to cigarettes with 
reduced tar and nicotine may “compensate” by 
either increasing the number of cigarettes smoked 


daily or by altering the manner of smoking. A 
number of studies have indicated that compensation 
by increasing cigarette consumption is, at most, only 
minimal , u and our failure to find any evidence of 
such an effect confirms this impression. In the present 
study, it was not possible to check whether the way of 
smoking had altered intake of tar or nicotine. 

Another problem in relating risk to type of 
cigarette smoked is that there is no time when there 
are substantial numbers of both smokers of the old 
high tar plain cigarettes and of smokers of the 
reduced tar filter cigarettes. 

A final problem general to case control studies lies 
in doubts about their ability to detect other than 
substantial differences in risk. The method has 
recently been the subject of considerable criticism. 15 
Biases in many such studies may distort the relative 
risks recorded, while small numbers and errors in the 
data can reduce the power to detect a real effect. As a 
rule-of-thumb it is suggested that a well designed case 
control study should be able to confirm a twofold 
difference in risk but that, for differences less than 
this, the power of the study design may be 
inadequate. 

As many have found, the risk of lung cancer, 
chronic bronchitis, and. particularly in those aged 
35-54, ischaemic heart disease was positively 
associated with the number of manufactured 
cigarettes smoked daily and was negatively 
associated with long-term giving up. A number of 
pieces of evidence suggested that those with an 
increasing burden of disease are likely to give up 
smoking or reduce the number of cigarettes they 
smoke. These include the increased risk in recent 
ex-smokers of lung cancer (in both sexes) and of 
ischaemic heart disease (in males), the lack of 
dependence of risk of chronic bronchitis on whether 
or not a smoker gave up smoking up to 10 years 
before admission, and the tendency for risk of 
chronic bronchitis to be higher for those who reduce 
the number of cigarettes they smoke than for those 
who do not. 

A review 1 ® of the effect of type of cigarette on risk 
of disease emphasised the consistency of the results, 
despite the diverse nature of the reported studies, 
noting that generally smokers of filter (or lower 
tar-nicotine) cigarettes have a lower mortality than 
smokers of plain (or higher tar-nicotine) cigarettes 
for those diseases most strongly associated with 
smoking, and a slightly reduced mortality for those 
diseases less associated with smoking. It is of interest 
to compare and contrast findings from the present 
study and from other studies for each of the four 
index diagnoses in turn. 

For lung cancer, findings from 11 studies 1-5 7-1117 
provide 20 separate results, Nineteen show a reduced 
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risk in filter or lower tar cigarette smokers, the 
weighted average relative risk being 0*71 for males 
and 0*60 for females. In the current study, no 
evidence of a reduction in risk in relation to filters 
was seen in male smokers of manufactured cigarettes 
only, but some evidence of a reduction in risk was 
seen for those who had never smoked plain cigarettes 
compared with those who had ever smoked plain 
cigarettesfcj in females (relative risk=Q*68) and (b) 
among males who also smoked other products 
(relative risk=0*57). For females, however, because 
the highest risks were seen, not in lifetime plain 
cigarette smokers but in smokers who had switched 
from plain to filter over 10 years before admission, 
other comparisons of risk in filter and plain smokers 
did not show any advantage to filters. 

In comparing our results with those of other 
studies, a number of points have to be considered. 
Firstly, some variation is to be expected due to 
sampling error with 95% confidence limits of the 
relative risk for most comparisons at least =30%. 
Secondly, there is the question of how to take into 
account the smoking of products other than 
manufactured cigarettes. As we did, Dean 1 excluded 
such smokers to avoid problems of adequate 
standardisation particularly of number of handrolled 
cigarettes and to give a “cleaner" sample, but many 
studies have included such smokers. Thirdly, we have 
shown that the ratio of plain to filter cigarette 
smokers is much higher in the hospital controls than 
is seen nationally; it is unreasonable to assume that 
this is a problem specific to our study, but other 
studies do not appear to have carried out this check. 
For example, Lubin 7 presented tables demonstrating 
that a substantial proportion of “lifetime filter 
smokers” had smoked filter cigarettes for over 40 
years, no comment being made that sales of filter 
cigarettes were extremely low even 30 years ago. 14 

Such data as are available for chronic bronchitis or 
emphysema from other studies all show an advantage 
to filters or reduced tar-nicotine (T-N). Thus Dean* 
found significantly reduced risks in filter cigarette 
smokers in both men and women while Hammond 18 
found non-significantly reduced risks, compared with 
high T-N smokers, in both medium and low T-N 
smokers. The dear reduction seen in our study in 
filter dgarette smokers in males, coupled with the 
somewhat lower risks seen in females who have never 
smoked plain cigarettes, seem not inconsistent with 
this evidence. However, it should be remembered 
that analysis of the effect of type of cigarette on 
chronic bronchitis is particularly difficult, especially 
in case control studies, because of the undoubted 
tendency for sufferers to change their smoking habits 
because of the disease. 


M R Alderson, P N Lee, and R Wang 

Six studies for ischaemic heart disease* 3 3 8 lT 18 
provide 11 sets of comparisons. Although three show 
some apparent adverse effect of the switch to filters 
or reduced nicotine cigarettes, none is statistically 
significant. Indeed, apart from the large Hammond 
study, where significant reductions in risk of 10-20% 
were seen in three of the four analyses, all other 
results have quite wide confidence limits and are 
consistent with the weighted average relative risk of 
0-96 for males and 0-85 for females for all the studies 
combined. Our results, if reported smoking habits 10 
years before admission are considered, are also not 
inconsistent with this weighted average. However, if 
one considers analyses based on smoking habits 
closer to admission, the patterns are much less clear 
and are conflicting for the two sexes. Thus, compared 
with smokers who always smoke plain cigarettes, 
those switching to filters in the 10 years before 
admission show a risk of ischaemic heart disease that 
is significantly increased in men, significantly 
decreased in women aged 35-54, and unchanged in 
women aged 55-74. An explanation for these 
conflicting patterns is not easy but may lie partly in 
the effect of incipient disease on smoking habits and 
partly in the inaccuracy of statements regarding 
smoking habits. . 

Whether smoking itself is related to the incidence 
of stroke is not established. Both Dean* and 
Hammond 18 show lower risks in filter or reduced T-N 
smokers, though only in one analysis 
(Hammond : male : low v high T-N) was the 
reduction statistically significant. Our own study 
found no significant relation of either lifetime 
smoking history or type of cigarette smoked to 
stroke. 

Our results do not show, for any of the four 
diseases, an advantage to filter cigarettes that is 
clearly evident in both sexes. However, they are 
compatible with the genera! impression from other 
studies that switching to filter cigarettes is likely to 
show a benefit for lung cancer and for chronic 
bronchitis. In trying to find reasons for the unclear 
result, a number of points should be made. (1) There 
is clear evidence of a bias from patients with incipient 
disease (whatever the cause) altering their smoking 
habits. (2) Smokers are now more inclined to accept 
that smoking entails risks of respiratory disease and 
heart disease than hitherto. 1 * This may have affected 
the validity of the responses to the questions on 
smoking. (3) Filter and plain cigarettes differ from 
country to country, and from time to time with 
consequent variation in relative risk. (4) Those who 
initially switched to filter cigarettes may have been 
individuals who obtained a lower intake per cigarette 
by virtue of the way they smoked (thus being at lower 
risk of disease independently of their switch to filter 
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cigarettes). (5) Individuals switching to filter’ 
cigarettes may “compensate” to some extent for the 
reduced deliveries of smoke constituents by adjusting 
the way in which they smoke. 14 These five points 
taken together may help to explain differences 
between our results and those seen in other studies, 
though one cannot quantify their relative 
importance. 

Those concerned to reduce the burden of disease 
from smoking will wish to consider the present 
results. The data confirm that never smoking is the 
ideal, with starting smoking “late", keeping the 
maximum number of cigarettes down to a low level, 
and stopping smoking ‘'early’* all associated with a 
reduced risk. The results also indicate, in line with 
those of other studies, that, at least for lung cancer 
and chronic bronchitis, switching to filter cigarettes, 
may be associated with lower risks of these diseases. 
Our findings, especially for lung cancer, are not 
particularly clear, and the study highlights a number 
of difficulties in obtaining valid estimates of the 
effects of changing the type of cigarette smoked. 
More research is needed. This is in agreement with a 
recent statement that evaluation of the health effects 
of low yield cigarettes will remain a challenge to 
experimentalists and epidemiologists for many years 
to come. 10 


This study was funded by the Tobacco Research 
Council (now Tobacco Advisory Council), to whom 
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Mr I Marks from Research Surveys of Great 
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was responsible for the interviewers’ vital 
contribution to the study. We thank the many 
clinicians at the 46 participating hospitals who 
permitted us to contact their patients, and the twelve 
thousand who answered the questions. 

Sir Richard Doll and Mr Richard Peto advised on 
the conditions that should be considered smoking 
related. A number of colleagues have commented on 
ways of handling the biases from health-related 
changes in smoking behaviour. 
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authors and not of any other person or company. 
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Lungecancer og cigarettjeere 
i Danmark 

Af Anne Prener & Ole Mailer Jensen 

Der anmeldes irlig ca. 2.800 nye lungekrasfttilfselde til 
Cancer registered og lungecancer er i dag i Danmark 
den hyppigste cancerform hos maend og den fjerdehyp- 
pigste hos kvinder. I'irene 1978-1980 udgjorde lunge¬ 
cancer 18% af alle maligne tumorer hos maend (1), og 
denne cancerform var i 1980 irsag til 7% af alle 
dodsfald blandt masnd (2). Der er siden 2. verdenskrig 
sket en eksplosiv stigning i lungecancer incidensen, forst 
hos masnd ogsiden hos kvinder, og lungecancer antages 
at vaere den hyppigste krasftsygdom blandt maend pi 
jorden (3). 

Tobaksrygningens betydning, her specielt ctgaret- 
rygning, som irsagsfaktor til lungecancer har vasret 
kendt i mere end 30 ir (4, 5). Selv om der er holdepunkt 
for, at en rsekke arbejdsmiljopivirkninger og luftfor- 
urening er af betydning for lungecancerudviklingen (6, 
7), er intet enkelt forhold i dag af si stor betydning som 
cigaretrygning, der skonnes at vaere den dominerende 
risikofaktor for 80-90% af alle lungecancertilfaelde. En 
ekspertgruppe under International Agency for Re¬ 
search on Cancer har for nylig angivet, at der er 
tilstraekkelig evidens for, at tobaksrog er kraeftfrem- 
kaidende hos mennesker. Tobaksrogens karcinogene 
egenskaber afhrenger ifolge ekspertgruppen af cigaret- 
ternes tjeereindhold (i flere sammenheenge kan udtryk- 
ket kondensat ses benytiet, dette daekker over det 
samme begreb som tjaere), og et fald i lungecancerinci- 
densen i England og Wales er ksedet sammen med 
indforelsen af Mow tare, cigaretter (8, 9). 

Formilet med den foreliggende undersogelse er at 
analysere den tidsmasssige udvikling af lungecancer i 
Danmark i relation til cigaretkonsum og det gennem- 
snitlige tjsereindhold i cigaretter i et internationalt 
perspektiv. interessen er ister Koncentrerei oiu muge- 
cancerudviklingen i de yngre aldersgrupper, hvor 
indflydelsen pi cancerincidensen af cigaretter med lavt 
tjaereindhold kan antages at vaere mest udtalt (9). 

Registering af lungecancerincidens 

Incidensen af lungecancer (ICD-8: 162 (10)) i forskel- 

lige egne af verden er opfort i monografien »Cancer 

Fra Cancerregisterei, Kabenhavn, Instituc for cancer epidemiologi under 
Kras ftens bekiempelse. 
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Incidence in Five Continents«, Vol. IV (11), som 
daekker perioden fra 1973-1977. Alle incidenstal er 
direkte standardiserede for alder under anvendelse af 
verdenspopulationen som standard. 

Incidensen i Danmark af primter lungecancer og 
lungetumorer uden angivelse af, om de er primaere eller 
sekundsere (ICD-7: 162,1 og 163 (12)), i de enkelte 
aldersgrupper og geografiske omrider fremgir af 
publikationerne fra Cancerregisteret (1, 13-17). 

Den foreliggende undersagelse omfatter tillige en 
prseliminasr opgarelse af incidensen for femiret 1978- - 
1982. Forirene 1981 og 1982 mangier registrcringen af 
tumorer, for hvilke oplysninger stammer udelukkende 
fra dodsattester. Dette har hidtil svaret til S-10% af det 
totale antal anmeldte tumorer i et kalenderir med 
relativt flere i de aeldre aldersgrupper end i de yngre. En 
sammenligning med dodsattesterne for de 2 ir viser, at 
denne procentdel kan antages at vtere uaendret for 
1981-1982. Da det kun drejer sig om 2 ir i en 5 irs 
periode, og da procentdelen af tumorer udelukkende 
registreret ved dodsattester er vaesentligt mindre i de 
yngre irgange (1968-1972 2-3% for personer under 55 
ir (16)) v er der ikke korrigeret for disse manglende 
tumorer i den folgende tekst. 

CIGARETTER: FORBRUG OG TJAEREINDHOLD 
Oplysninger vedrorende cigaretsalget i Danmark stam¬ 
mer for perioden 1920-1938 fra tobaksindustrieri (18) 
og for perioden 1939-1982 fra Danmarks statistik (19). 
Taltene angiver salg af bide indenlandsk producerede 
cigaretter Og importerede cigaretter. Med hensyn til 
markedsandel for filtercigaretter gadder disse tal 
udelukkende for cigaretter produceret af Skandinavisk 
Tobakskompagni, men selskabets totale markedsandel 
i Danmark er nzesten 100%. Oplysninger om toldfri 
import og forbrug af hjemmerullede cigaretter indgir 
ikke i de angivne tal. Oplysninger om cigaretsalg og 
markedsandel for Filtercigaretter i England fremgir af 
Lee’s publikationer (20, 21). 

De danske tal for tjaereindhold er oplyst fra 
Skandinavisk l ooaksKompagrn ogci L/ciuguoi uJ. f»«. 
cigaretternes rogvserdi. Rogvgerdi bestemmes ved 
hjeelp af en rygemaskine, der ryger 20 cigaretter ad 
gangen med standardised sugefrekvens og volumen 
samt fast rygelaengde. Rygningen foregir gennem et 
specialfilter, der efter afsluttet rygning indeholder den 
totale maengde tjaere fra cigaretten. Ud fra tjsereindhol- 
det i disse filtre beregnes tjseremdholdet per cigaret. De 
enkelte vserdier for de enkelte cigaretmaerker er 
herefter vaegtet efter den pigaeldende cigarets markeds- 
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andel. Dc oplyste veerdier er alle vand- og nikotinfri. 
Tjjereindhold per cigaret i England er bestemt pd 
tilsvarende vis og Hgeledes angivet vand.- og nikotinfrit 
( 20 ). 

Lutigecancerincidensen i udvalgte lande 
International variation. Af Fig. 1 ses det, at den 
aidersstandardiserede (veidensstandard) lungecancer- 
incidens i midten af 1970’erne hos danske msend ligger 
pd niveau mecl incidensen i Canada, Frankrig og 
Australien. Incidensen er ca. halvdelen af, hvad der kan 
ses hos Maorierne i New Zealand, og ca. Vi af 
incidensen i England, Finland ligger en del hejere end 
Danmark, mens incidensen) Norge og Sverige ligger pa 
under halvdelen af den danske. For de danske kvinder 
(Fig. 2) er billedet noget anderledes, idet incidensen her 
er den hojest registrerede biandt kvinder pd det 
europariske Continent. Incidensen hos danske kvinder 
er dobbelt sd haj som hos kvinder i de ovrige nordiske 
lande, men overgds af incidensen 1 England, Skotland 
og Nordamerika. Kinesiske kvinder har, ligesom 
Maori-kvinderne -i New Zealand, en haj risiko for 
iungecancer. 


Tidsmcessig udvikling iDanmark. Fig. 3 viser udviklin- 
gen i antal af nydiagnosticerede tilfselde aflungecancer 
per 100.000 henholdsvis maend og kvinder i pcrioden 
1943 til 1982. Incidensraterne er aidersstandardiserede 
(verdensstandard) for at eliminere indflydelse fra 
asndringer i befolkningens aidersmeessige sammensast- 
ning. Ses pd Danmark under et, er der i den angivne 
periode sket en femdobling af lungecancerincidensen 
for maend, mens incidensen biandt kvinder nassten er 
seksdoblet. Lungecancerincidensen hos kvinder er 
fortsat kun pa et niveau, der svarer til, hvad man si hos 
masndene for ca. 30 dr siden. I modsaetning til 
incidensen hos masndene, der i desidste 10 dr heir vist en 
tendens til stabilisering, er stigningen i incidensen 
fortsat kraftig hos kvinderne, og alene stigningen fra 
1973-77 til 1978-82 har vasret pd 28%. 

For maendene er incidensudviklingen meget forskel- 
lig i de forskellige dele af landet, idet der fortsat ses en 
stigning i antallet af lungekrEefttilfaslde biandt koben- 
havnske intend og biandt maend i landdistrikteme. 
Stigningen biandt kobenhavnske mand er dog kun 
halvt sd stor fra 1973-77 til 1978-82 som fra 1968-72 til 
1973-77. Biandt mEend i hovedstadens forstaeder kan 
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Fig. 1. International variation in age- 
standardized iungcancer incidence ra¬ 
tes in men around 1975 (World stan¬ 
dard population). 


Fig. 2. International variation in age- 
standardized iungcancer incidence ra¬ 
tes in women (World standard popu¬ 
lation). 
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iagttages et lille fald inden for de sidste 10 Sr. 
Tilsvarende er ikke iagttaget hos kvinderne, hvor der i 
alle omrSder ses en kraftig stigning i incidensen med den 
starste stigning i landdistrikterne (43% fra 1973-77 til 
1978-82). For kvinder i provinsbyerne er incidensen i 
perioden fra 1943 til 1982 steget IVz gang. 

Fig. 4 viser udviklingen i incidensen af lungecancer 
for 5 ars aldersgrupper i intervallet 30-54 Sr separat for 
de 2 kon og for 4 geografiske omrSder samt for hele 
landet. For aldersgrupperne over 45 ar ses samme 
forskei meilem de geografiske omrSder, som findes for 
de aldersstandardiserede rater (Fig. 3). Den iagttagne 
tendens til stabilisering af incidensen for msend i hele 
Danmark er til stede i alle de yngre Srgange. I 
aldersklassen 50-54 Sr, hvor der i perioden fra 1943 til 
1968 skete en stigning til mere end det dobbeite. ses der 
i perioden 1968-72 til 1978-82 kun en Iettere stigning. 

Det eneste omrSde, hvor der kan iagttages et egentligt 
fald i lungecancerrisikoen i de yngre Srgange, er i de 
kabenhavnske forstseder, hvor der ses et fald blandt de 
30-44 Srige. Endvidere ses en stabilisering for de 45-49 
Srige. Deri mod ses en stigning i incidensen i aldersgrup- 
pen 50-54 Sr. For kabenhavnske meend har antallet af 
lungekrsefttU fsclde per 100-000 msend stort set holdt sig 
uasndret i perioden 1943 til 1982 for de yngste Srgange. 
Derimod ses for 50-54 Srige ntesten en fordobling i 
antallet fra 1943 til 1982. I provinsbyerne ses en 
udfladning af kurverne for alle de yngre Srgange, 
hvorimod der for msend i landdistrikterne fortsat er en 
kraftig stigning. SSledes er risikoen for lungecancer i 
aldersgruppen 50-54 Srige i perioden 1943-82 steget 
nacsten 6 gange. 

Blandt kvinderne er biiledet helt anderledes, idet der 
i hele perioden 1943-82 ses en kraftig stigning i alle de 
yngre aldersgrupper. Stigningen har siden 1950’eme 
vasrec specielt voldsom, og der er i enkelte aldersgrup¬ 
per i dc sidste 30 Sr sket cn tidobling af risikoen. 

Cigaretrygning 

Cigaretsalg. Antal solgte, og dermed rogede, cigaretter 
per indbygger over 15 Sr ligger i dag i Danmark pS ca. 
5 per dag. Til sammenligning kan nsevnes, at det 
gennemsnitlige antal per voksen per dag i USA og 
England er henholdsvis ca. 11 og ca. 8 cigaretter (9). 
Cigaretforbruget IS i perioden 1920-45 relativt stabilt i 
Danmark, nAr man ser bort fra faldet mod krigens 
slutning (Fig. 5). Udviklingen domineres herefter af en 
tredobling fra midten af 1940’erne til 1950, som nok til 
dels kan tilskrives et oget antal rygere blandt kvinder 
(9). Herefter er der sket en jsevn stigning gennem 
1950’erneog 1960’erne ogide sidste 10-15 Sr en tendens 
til stabilisering pS et niveau omkring 5 cigaretter per 
dag. I England s& man mere end en fordobling i 

Herefter var der et lille fald fra 1945 til 1950, og siden 
1950 har der vaeret en jeevn stigning fra ca. 6 cigaretter 
daglig til ca. 8 cigaretter daglig i 1978. 

Foretages en opdeling i filter og ikke-filter cigaretter 
(Fig. 6), ses det, at filtercigaretter i Danmark har en 
jasvnt stigende markedsandel fra 39% i 1964 til 68% i 
1984. Til sammenligning hermed var markedsandelen 
af filtercigaretter i England i 1981 94%, og allerede i 
1967 havde man der nSet en andel pS 70% svarende til 
det nuvasrende niveau i Danmark. 
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Tjcereindhold. Det gennemsnitlige tjsereindhold per 
cigaret i Danmark har igennem de sidste 10 Sr veeret 
jeevnt faldende(Ftg. 7). Sammeniignes med forholdene 
i England, ses, at faldet i tjsereindhold satte ind 10 Sr 
senere (1975 mod 1965), og at det i Danmark har vEeret 
mindre markant. 1 forhold til niveauet i 1964-68 ligger 
det gennemsnitlige tjsereindhold i Danmark i 1984 8% 
Iavere, mens tjsereindholdet i England er halveret fra 
1965 til 1981. Fig. 8 viser markante fald i tjtereindholdet 
i USA, England, 0strig, Vesttyskland, Schweiz, Au¬ 
stralian, Sverige, Norge og Finland sammenlignet med 
udviklingen i Danmark (21-24). SSledes ligger tjsereind¬ 
holdet per cigaret i Danmark i 1984 vsescntligt hojere 
end niveauet i de ovennsevnte lande i begyndelsen og 
midten af 1970’erne. 


DISKUSSION 

I international sammenhseng ligger lungecancerinci- 
densen i Danmark middelhojt blandt masnd og relativt 
hojere hos kvinder (Fig. 1 og 2), der har den hojeste 
kendte lungecancerrisiko blandt kvinder pa det euro- 
paeiske fastland. 

Lungecancerrisikoen i Danmark er fortsat stigende- 
Dette gtelder specielt for kvinder, hvor stigningen de 
sidste 10 Sr nrermest har veeret eksplosiv, mens 
incidensen hos masnd har vist en stabiliserende tendens 
(Fig. 3), der er tydeligst i de kobenhavnske forsteeder og 
i de yngre Srgange (Fig. 4). Incidensen hos kvinderne er 
fortsat under l A af, hvad incidensen er hos masndene, 
men s&fremt den voldsomme stigning fortssetter, vil 
kvinderne n4 et niveau svarende til maendenes i lebet af 
15-20 ar. 

I modssetning til denne fortsatte stigning i Danmark 
har man i England og Wales allerede fra 1950’erne 
iagttaget et fald i lungecancerincidensen blandt masnd i 
de yngste aldersgrupper (9). Dette stadige fald betyder, 
at incidensen i dag er ca. halvdelen af, hvad den var i 
1950. Igennem 1960’emeog 1970’erne har faldet bredt 
sig til ogs& at omfatte Srgange op til 60-64 ar. I Finland 

Age-standardized incidence per 100,000 



Year Year 


— Denmark —■ Provincial 

— Capital _ lowns 


Fig. 3. Age-standardized Incidence (World standard population) of 
lungcancer in Danish men and women, 1943-1982. 
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L sidste 30 Sir Og i forskelle i tjeereindholdet per cigaret. 
Som anfort af Doll & P£to (9) er der i England siden 
1950’erne udfort et »naturligt eksperiment« med 
hensyn til tjasreindholdets betydning for lungecan- 
lerincidensen, idet tobaksforbruget per mand siden 
1950’erne har vseret stabilt (den i Fig. 5 vistestigning fra 
1950 til 1975 tilskrives udelukkende et oget antal rygere 
blandt kvinderne (9». Samtidig er tjaereindholdet per 
cigaret faldet fra 31,4 mg i 1965 til 15,8 mg i 1981 (21). 
Den gennemsnitlige tjsereindtagelse per mand er derfor 
faldet jaevnt siden 1950’erne, idet den gennemsnitlige 
totale msengde indtaget tjasre per ryger vil vaere mindre 
ved lavere tjsercindhold per cigaret. En vis kompensa- 
tion i form af oget cigaretforbrug og kraftigere 
j inhalering vil finde sted ved skift til' cigaretter med 
' lavere tjsereindhold. Denne kompensation opvejer dog 
j ikke faldet i tjsereindhold, og slutresultatet bliver 
) sdledes et fald i tjeereindtagelsen (21). Arsagen til, at 
incidensfaldet forst er iagttaget i de yngre aldersgrup- 
per, skat nok S0ges i det faktum, at disse aldersgrupper 
ikke erbelastetaf forbrugaf hojkondensatcigaretter (9) 
som unge i modsastning til de aeldre, der i 1930’erne har 
roget cigaretter med.kondensatvasrdier omkring 35 mg 
j . per cigaret (22). 


Cigaretrog er et kemisk komplekst produkt dannet 
ved den ufuldstsendige forbrsending af tobak. Den 
praecise kemiske sammenstetning af cigaretrog afhten- 
ger af arten af tobak, papirfiltrationen og m&den, der 
ryges pd (26). Pa trods af mange studier kendes den 
eksakte karcinogene komponent fortsat ikke, men det 
vides i dag, at de polycykliske aromatiske hydrokarbo- 
ner (PAH) i regen er tumorinitiatorer. PAH, som er 
kendte karcinogener (27,28), er ligesom en lang rsekke 
andre kemiske forbindelser indeholdt i tjasredelen af 
ragen. 

.Andre &rsagsfaktorer til lutvgecancer s&som luftfor- 
urening og erhvervsekspositioner har ligeledes eendret 
sig i den omtalte periode. Da antallet af lungecancertil- 
faelde, der skyldes rygning, er vassentligt storre end 
antallet af iungecancertilfselde fremkaldt af luftfor- 
urening og erhvervsekspositioner (6, 7), er det over- 
vejende sandsynligt, at det iagttagne fald i lunge- 
cancerincidensen blandt maend i England skyldes faldet 
i tjaereindtagelse. 

Cigaretsalget i Danmark er ikke steget siden ca. 1970. 
Samtidig er antallet af rygere blandt msend faldet lidt, 
fra 41 % i 1975 til 39% i 1983, hvorimod rygerprocenten 
hos kvinderne er steget tilsvarende. Det gennemsnitlige 
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Fig. 5. Daily per capita (15 years +) consumption of manufactured 
cigarettes in Denmark and England. 
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1) Tar-content per cigarette in Norway, Sweden and Finland is not 
nicotincfree. To allow comparison with the other countries the figures should 
be reduced by approximately SVt. 

2) Mean tobacco weight per cigarette shows some variation between the 
countries, but not enough to account for tbe differences in tar-content per 
cigarette- 

Fig. 8. Changes in tar-content per- cigarette in different countries 
(From: 21, 22, 23, 24). 
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fald i cigaretternes tjasreindhold er kun beskedent, og 
faldet er sat ind relativt sent sammenlignet med andre 
lande, Fig. 7 og 8. Det kan pi baggrund af dette ikke 
forbavse, at der i Danmark kun ses en stabilisering i 
lungecancerrisikoen hos msend i modssetning til de 
beskrevne fald i flere andre vestlige lande. 

Totalt set er tjeereindholdet per cigaret faldet i de 
fleste lande i verden (Fig. 8) (22). Forskellige former for 
pression er skyld i disse fald. I visse lande har regeringen 
pi grund af medejerskab tilstraekkelig kontrol med 
tobaksindustrien til at kunne dirigere udviklingen i 
retning af nedssettelse af tjzereindholdet. I USA, 
Canada og Australien har oplysningskampagner fart til 
en aget bevidsthed hos rygerne om betydningen af 
tjasreindhold i relation" til tungecancer. 1 USA har 
konkurrencen om markedet for »low tar« cigarecter 
endvidere bevirket aget opreklamering af disse cigaret- 
masrker, og dette har bidraget til et fald i den 
gennemsnitlige tjasreindtagelse (22). I modssetning 
hertil findes i Danmark ingen restriktioner eller 
malrettede oplysningskampagner vedrarende tjasreind- 
hold i cigaretter. Faldet i tjasreindhold skyldes udcluk- 
kende en frivillig indsats fra cigaretproducentemes 
side. Resultatetafdenne indsats svarer ikke til, hvad der 
i andre lande er opniet ved hjaslp af lovgivning, idet 
Danmark i dag internationalt set ligger i toppen med 
hensyn til tjasreindhold (21). 


RESUMfi 

Ud fra Cancerregisterets statistiske oplysninger for 
perioden 1943-1977 samt en prseliminasr opgorelse for 
perioden 1978-82 er foretaget en analyse af den 
tidsmsessige udvikling af Iungecancer i Danmark i 
relation til cigaretkonsum og det gennemsnitlige tjtere- 
indhold i cigaretter. Danmark ligger internationalt set 
meget hojt med hensyn til tjasreindhold per cigaret og 
har samtidig et stabiliserende cigaretforbrug, dog med 
let stigende antal rygere blandt kvinderne. 

I en raekke vestlige lande, bl.a. England, er der siden 
1950 set en faldende lungecancerincidens blandt msend, 
hvilket er tilskrevet et faldende gennemsnitligt tjsere- 
indhold per cigaret, 1 Danmark er lungecancerrisikoen 
fortsat stigende blandt kvinder, mens incidensen blandt 
msendene har vist en stabiliserende tendens, der er 
tydeligst i de kobenhavnske forstseder og i de yngre 
drgange. Der er sdiedes ikke i Danmark iagttaget noget 
egentligt fald i lungecancerincidensen, hvilket er i 
overensstemmelse med det uasndret hoje tjasreindhold 
per cigaret i Danmark. 

Sekreuererne Vlvi Clemmensen og Marianne Harnek takkes for renskrivning 
af manuskriptet. Assistcnt Aase Larsen takkes for assistance ved tegning af 
figurer. 


Anne Prener & Ole Mailer Jensen: Cancer of the lung 
and cigarette tar in Denmark. 

Ugeskr Lseger 1985; 147; 4221-7. 

On the basis of statistical information from the Danish 
Cancer Registry for the period 1943-1977, and a 
preliminary review from the period 1978-82, an analysis 
is undertaken of the temporal development of cancer of 
the lung in Denmark in relation to the cigarette 
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consumption and the average tar content in the 
cigarettes. The tar content of cigarettes in Denmark is 
high as compared with other countries. Simultaneous¬ 
ly, the cigarette consumption is stabilized, although a 
slightly increasing number of smokers among women is 
observed. 

In a number of western countries including Britain, 
the incidences of cancer of the lung have been observed 
to decrease since 1950. This is attributed to the 
decreasing average tar content per cigarette. In Den¬ 
mark, the risk for development of cancer of the lung is 
still increasing in women while the incidence in men has 
shown a stabilizing tendency which is most marked in 
the suburbs of Copenhagen and the younger age- 
grou ps. Thus, no actual fall i n th e inci dence o F cancer o f 
the lung has been observed in Denmark and this is in 
agreement with the unchanged high tar content per 

cigarette in Denmark. 

Send reprint requests to Anne Prener, Cancer registered Landskronagade 66, 
DK-2100 Kobenhavn 0. 
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Original meddelelse _ 

Bornemishandiing og 
omsorgssvigt 

Born af stofmisbrugende forseldre 

Af Joav Merrick & Lars Pedersen-Bjergaard 

Stofmisbrug blandt u nge har inden for de sidste 10-15 Sr 
vaeret et stort problem. Det skonnes (1, 2), at der er 
6.000-10.000stofmisbrugere i Danmark, hvoraf 3.000- 
5.000 befinder sig i det storkobenhavnske omrSde. Fra 
kontakten til behandlingsinstitutionerne (2) ved man, 
at Vi af stofmisbrugerne er maend og Vi kvinder. 
Gennemsnitsalderen har i de senere Sr vacret stigende og 
er nu for masndenes vedkommende 27-28 Sr, mens den 
for kvindens vedkommende er noget lavere. 

Stofmisbrugende familier med born er siden 1975 
blevet et problem for social- og sundhedssektoren, idet 
der er sket en kraftig stigning i antallet af gravide 
stofmisbrugere (3). I 1975 blev der for hele Danmark 
registreret omkring 25 born af stofmisbrugere, men nu 
fodes der Srligt i Kobenhavn omkring 30 born af 
stofmisbrugere. 

Den gravide stofmisbruger lever et risikofyldt og 
uregelmasssigt liv (3-7), der bringer fostret og senere det 
fodte barn i fare for alvorligt omsorgssvigt. Familierne 
flytter meget, bornene og forteldrene er ofte mange 
gange og Iangvarigt hospitalsindlagte, kontakten til 
social- og sundhedssektoren sporadisk og prseget af 
mistillid, og samtidig opnSr bornene ikke en stabil 
opvaekst med fS voksenkontakter, men derimod mange 
skift og tilfseldige voksenkontakter. 

Bornene overlades ofte til sig selv, hos familie, 
venner eller tilfasldige bekendte, hvilket ikke er betryg- 
gende og i yderste konsekvens kan medfore, at bornene 
dor pS grund af omsorgssvigt (8). 

FormSlet med denne undersogelse har vseret at 
vurdere forekomsten, omstasndighederne og formen 
for omsorgssvigt blandt en gruppe born af stofmisbru¬ 
gende forsfcldre. Bornene har vseret i kontakt med et 
bornehospital i en storby, hvorfor det ogsi har vaeret 
hensigten at hoste viden og erfaring ved denne 
evaluering til brug for en oget forebyggende indsats i en 
storby. 


i 


EGNE UNDERS0GELSER 
Materiale og metode 

Materialet (5) bestir af born, der i perioden 1975-83 har 
vseret i kontakt med Bornehospitalet pS Fuglebakken, 
hvor en af forseldrene havde et stofmisbrug. Materialet 
omfatter 50 born, men hervmrende undersogetse vil 
kun beskaeftige sig med de 17 born, for hvem vi ud fra 
journalmaterialet har vurderet, at barnet har vasret 
udsat for omsorgssvigt under opvseksten. 

Undersogelsen er retrospektiv, og samtlige journaler l 

er gennemgciet af forfatterne og kodet efter et ensartet 1 

Fra Barnehospitalet pa Fuglebakken, Kabenhavn. 
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Determinants of Lung Cancer Risk in Cigarette 
Smokers in New Mexico 12 


Dorothy R. Paihak, P/7.0., M.S ., 3 - 4 - 5 Jonathan M. Samet, M.D., M.S., 3 - 4 - 6 - 7 
Charles G. Humble, M.S., 4 and Betty J. Skipper, Ph.D . 3 ' 4 - 8 


ABSTRACT—^Ithough cigarette smoking is the strongest known 
risk factor for lung cancer, .the effects of'specific smoking; prac¬ 
tices have not been completely characterized. The present study 
examines determinants of lung cancer risk in a population-based, 
case-control study conducted in New Mexico, 1980-82. The study 
included 521 cases and 769 controls matched for age, sex, and 
ethnicity. Either the index subjects or their next-of-kin were inter¬ 
viewed in person to obtain a detailed history of cigarette smoking 
and information concerning other risk"factors. With the use of mul¬ 
tiple logistic regression, a mgdel was constructed of the effects of 
amount smoked, duration of smoking, cigarette type; and smoking 
cessation on lung cancer risk. Among current smokers, risk 
increased with each additional cigarette smoked per day (P<001). 
For duration of smoking, the risk per year smoked In individuals 65 
years and older was only one-third that in persons under age 65 
years. With regard to cigarette type, a somewhat higher risk was 
found associated with smoking nonfilter cigarettes, but there was 
no evidence of decreasing risk aB the extent of filter smoking 
Increased. Lifelong filter cigarette smokers and smokers of both 
filter and nonfilter cigarettes were at lower risk than lifelong smok¬ 
ers of nonfflter cigarettes only. In ex-smokers, the pattern of varia¬ 
tion of relative risk with amount and duration was similar to that in 
the current smokers. Excluding those who had stopped for 1 year 
or less, the relative risk declined exponentially with duration of 
smoking cessation (PC.01). These analyses confirm the strong 
benefits of smoking cessation and indicate possible reduction of 
risk from smoking filter cigarettes.—JNCI 1986; 76:597-604. 


In New Mexico, the descriptive epidemiology of lung 
cancer differs in the.State’s Hispanic and non-Hispanic 
whites (6). We have conducted a population-based, case- 
control study of incident' lung cancer cases, 1980-82, 
designed to explain the differing occurrence of lung 
cancer in these 2 ethnic groups. The. study questionnaire 
assessed lifetime smoking habits, occupational history, 
residence history, dietary intake of vitamin A, and other 
risk factors. Results related to ethnicity, vitamin. A* and 
occupation have been reported elsewhere {7-9). In this 
paper, we have used the detailed smoking history to 
examine dose-response relationships and the effects of 
consuming different types of cigarettes. 

METHODS 

Case selection.— The present analyses involve subjects 
in a population-based, case-control study of lung cancer 
in New Mexico. The cases were ascertained statewide by 
the New Mexico Tumor Registry, a participant in the 
Surveillance, Epidemiology, and End Results Program 
of the National Cancer Institute {10). The eligibility 
criteria limited the series to non-Hispanic and Hispanic 
white State residents, ages 25 through 84 years, with 
primary lung cancer other than alveolar cell carcinoma, 
diagnosed between January 1, 1980, and December 31, 


Laboratory and epidemiologic evidence has estab¬ 
lished a causal association between cigarette smoking 
and lung cancer (/, 2). In the United States, the majority 
of lung cancers in men and women can be readily 
attributed to tobacco smoking (2, 3). In spite of intensive 
investigation, important issues related to the association 
between lung cancer and cigarette smoking are still 
unresolved (4). While dose-response relationships with 
intensity of cigarette consumption have been demon¬ 
strated, other determinants of risk .for lung cancer in 
smokers remain largely unknown. Commercial ciga¬ 
rettes have continuously evolved through the addition of 
filters and other modifications designed to reduce tax 
and nicotine yields {4, 5). Reduced risks would be antici¬ 
pated for low-yield cigarettes; however, methodoiogic 
barriers constrain epidemiologic investigations of low- 
yield cigarettes and beneficial consequences of smoking 
them have not been fully established. In fact, since 
extensive modification of the cigarette began in the 
1950’s, it has only recently become possible to investi¬ 
gate smokers with predominant use of the newer 
products. 


Abbreviation used: OR-odds raiio(s). 
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1982. AH cases in Hispanics and in non-Hispanic whites 
below age 50 were included. Non-Hispanic whites, 50 
years of age and older, were randomly sampled at a frac¬ 
tion of 0.40 for males and 0.50 for females. 

This report is based on the 521 cases interviewed as of 
August 1; 1983. The diagnosis was established by histol- 
ogy, cytology, or autopsy for 96.4% of the cases and in 
the remainder by clinical evidence. The overall partici¬ 
pation rate either by the cases («=274) or by surrogate 
respondents (n=247) was approximately 91%. 

• Control selection.— The-.control series was frequency 
matched- to the cases by age, sex, and ethnicity, at an 
overall ratio of approximately 1.5 controls per case. Two 
methods of control selection were employed. First, lists 
of randomly generated residential telephone numbers 
were screened to identify potential controls. The screen¬ 
ing algorithm required at least .6 calls, which covered 
'weekdays, evenings, arid weekends.'Fo'r each household, 
the age, sex, and ethnicity of all adults were obtained. 
Individuals in the appropriate strata of age, sex, and 
ethnicity were then selected for interview, but only one 
was taken from each household. Of the 2,108 households 
contacted, a household census was refused by 287 
(1*4.2%). Second, because this method did nor efficiently 
identify controls over age 65 years, we also sampled from 
a randomly generated list of New Mexico Medicare par¬ 
ticipants. According to the Health Care Financing 
Administration, over 97% of the State’s population, 65 
years of age and older, is included on the organization’s 
roster. The overall participation rate by persons identi¬ 
fied through these two approaches was 83%. 

Data collection .—Interviews were conducted by bilin¬ 
gual interviewers according to a standardized protocol. 
With the exception of 35 respondents contacted by tele¬ 
phone and 4 cases interviewed in the hospital, all inter¬ 
views were conducted in person in the homes of the 
cases and controls. The questionnaire obtained informa¬ 
tion concerning residence history, occupational history, 
family and personal history of respiratory diseases, and 
diet. A detailed history of cigarette use was collected for 
individuals who had smoked for 6 months or more. 
Because cigarette smokers often stop and then resume 
smoking, a history was obtained for each time period of 
cigarette use including the years of starting and stop¬ 
ping, the average number of cigarettes smoked per day, 
and the number of years that hand-rolled, commercial 
filter, and commercial nonfilter cigarettes were each 
smoked. A single question was asked‘about depth of 
inhalation, which was characterized as: into the mouth 
• only, into the back of the throat, into the top of the 
oi uccp uiiu me lungs. 

Data analysis .—For the present analyses, cigarette 
smokers were defined as individuals who had smoked 
cigarettes for at least 6 months. Current smokers were 
using cigarettes at the time of interview or had stopped 
smoking within 1 year of the interview. Ex-smokers had 
stopped smoking permanently more than 1 year before 
the interview. 

The smoking history information was used to calcu¬ 
late various indices of exposure to cigarette smoke (table 


1). The total duration (V$-Vi 2 . Pis) of cigarette smoking 
was calculated as the sum of the individual periods of 
use. The average number of cigarettes smoked per day 
(Vi-Vj, Vq) was the time-weighted average of the 
number of cigarettes smoked in each period. With 
regard to the types of cigarettes that were smoked, two 
sets of variables were created. First, the percentage of the 
smoking duration that involved filter cigarettes was cal¬ 
culated and used to. create 5 indicator variables 
(P 16 -F 20 ) an d- a continuous, variable (P’ 21 )- The.second 
set of variables was the actual number of years that filter 
and nonfilter cigarettes were smoked (Vh, P]$). For 
these analyses, the nonfilter category included hand- 
rolled and commercial nonfilter cigarettes. 

Conventional stratified analysis and multiple logistic 
modeling were employed. As required by the frequency 
matching in the study’s design, all analyses included 
appropriate adjustment for age, sex, and ethnicity. For 
current smokers, we first used the Mantel-Haenszel 
method to calculate relative risk estimates separately for 
the effects of amount and duration with adjustment for 
age (2 strata), sex, and ethnicity (//, 12). In this paper, 
we provide the Mantel-Haenszel age-specific OR and the 
Mantel extension x> which tests for linear trend in risk 
with increasing dose (12, 13). For empty cells, 0.5 was 
added as appropriate (12,13). t 

To examine further the effects of the various measures 
of cigarette smoking, we used multiple logistic regres¬ 
sion models that were initially developed separately for 
the current smokers and ex-smokers of cigarettes (14, 
13). We evaluated effect modification, i.e., whether the 
level of the one variable modifies the effect of another, 


Table 1.—Measures of tobacco smoking used in the analyses 
Variable Measures 

Pi Current smoker (1 = current; 0 = never) 

V 2 Ex-smokers (1 = ex; 0 = current) 

Ps Age (1 - <65 yr old; 0 = >65 yr old) 

V\ Amount 1 (1 = 1-15 cigarettes/d ay; 0 = else) 

V h Amount 2 (1 = 16-20 cigarettes/day; 0 = else) 

Vg Amount 3 (1 - 21-30 cigarettes/day; 0 = else) 

V- Amount 4(1= >31 cigarettes/day; 0 = else) 

I s No. of cigarettes smoked/day (continuous) 

V? Duration 1 (1 = 1-29 yr; 0 = else) 

V l0 Duration 2 (1 = 30-39 yr; 0 = else) 

V u Duration 3(1 = 40-49 yr; 0 = else) 

V vi Duration 4 (1 = >5Q yr; 0 - else) 

V vi , Years of smoking (continuous) 

. V l4 1 Years of;filter smoking (continuous) 

Pi 5 ■ ' Years of nonfilter smoking (continuous) * • 

'.'it ITuer - ihier only; u — else) 

V*i 7 High filter (1 = 67-99% filter; 0 = else) 

V lH Medium filter (1 = 34-66% filter: 0 = else) 

V ]9 Low filter (1 = 1-33% filter; 0 = else) 

V w Nonfilter (1 = nonfilter only; 0 = else) 

V 21 Percent of smoking duration involving filter 
use (continuous) 

V& Inhale (1 = top of lungs or deep into lungs; 0 = 
mouth or back of throat) 

V-£i Years of smoking cessation (continuous) 

V 24 Pipe (1 = if ever-pipe use; 0 = else) 

1 25 ' Cigar (1 = if ever-cigar use; 0 = else) 


[\< i. vni.. \<j ». \mi. pimi 
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Table 2.-— Ethnic, sex. and age distribution of eases and controls by cigarette smoking status in a case-control study of lung cancer 

in New Mexico, 19S0-82 







Cigarette smoking status 



Current smoker 

Ex-smoker 

Never-smoker 




No. of 
cases 

No. of 
controls 

No. of 
cases 

No. of 
controls 

No. of 
cases 

No. of 
controls 

Non-Hispanic whites 

6 

<65 

69 

& 

18 

59 

1 

35 



>65 

74 

58 

54 

99 

6 

60 ■ 


■ 2 ’ 

<65 

45 

. 35. . 

■ 8 

17 

'. 2 

47 



>65 

34 

14 

- 18 " 

19 

11- ' ‘ 

• • 52 ; 

Hispanics 

6 

<65 

24 

22- 

8 . 

18 

0 

9 



>65 

38 

30 

17 

28 

2 

21 


9 

<65 

12 

8 

3 

7 

2 

27 



>65 

15 

6 

4 

5 

4 

34 


by adding product terms to the models or by running 
the models within specific subsets of the subjects. We 
assessed possible bias introduced by next-of-kin inter¬ 
views by performing the analyses separately within 
groups defined by interview type. 

Two sets of models were used for the current smokers, 
depending on the hypotheses that were being tested; in 
some, never-smokers were the reference category, where¬ 
as in others, only current smokers were included. In 
models including never-smokers, the value of zero was 
assigned to the amount and duration variables for never- 
'smokers. Because we found strong and statistically sig- 
, nificant interaction between age and duration of smok¬ 
ing, their product was included in all models. To 
evaluate the effect of types of cigarettes smoked, we used 
two distinct approaches. In the first approach, we added 
either the continuous or categorical measures of filter 
cigarette use to the model that included amount and 
duration. In the second approach, the duration of smok¬ 
ing was replaced by 2 variables: the years of filter use 
and the years of nonfilter use, which, together summed 
to the total duration. For never-smokers, these variables 
assumed the value of zero. 

Similar models were developed for the ex-smokers, but 
all models included the duration of smoking cessation. 
Standard programs of the Statistical Analysis System 
(SAS) were used for all analyses {16). 

RESULTS 

The analyses-were limited to the 469 cases and the 764 
controls with complete information on current cigarette 

rette smoking (table 2). Comparison of the excluded 52 
cases and 5 controls with the included subjects showed 
no differences in the ethnic and sex distributions, but 
the excluded subjects were significantly older and a 
higher proportion of surrogate interviews had been 
necessary for them. 

Initially, using stratified analysis, we examined the 
effects of duration and amount of smoking in current 
smokers. With never-smokers as the reference category, 
the age-, sex-, and ethnicity-adjusted OR for lung cancer 


increased significantly with increasing duration (Mantel 
extension x~l3-9; P<-001) and amount smoked daily 
(Mantel extension x = 14.7; P<.00l), The slope of the 
dose-response relationships for effects of amount and the 
duration of smoking decreased with increasing age. 
Because the effects of duration were similar for the age 
categories below age 65 years (<55, 55-64) and those 65 
years or older {65-74, 75-84), we stratified at age 65 
years for the present analyses (table 5). With the never- 
smokers as the reference category, significant linear 
trends in OR with increasing duration of smoking were 
observed for both age groups. However, the OR for 
smokers of 30 years' duration or more were strongly 
affected by age, with much lower values for those 65 
years of age and older. 

We further restricted the analysis to current smokers 
to eliminate the effect of rising lung cancer risk with age 
in the never-smokers (table 4). For those less than 65 
years of age, the OR rose with increasing duration 
(Mantel extension x=4.1; PC.00I and amount of smok¬ 
ing (Mantel extension x = 4.8; P<.001). In contrast, for 
those 65 years of age and above, no significant increase 
in risk with increasing duration of smoking was ob¬ 
served (Mantel extension 0-50; not significant), but 
the effect of amount of smoking remained statistically 
significant (Mantel extension x = 3.5; P<.001). 

For the simultaneous examination of amount and 
duration of smoking, the indicator variables correspond¬ 
ing to the categories in the stratified analysis were 
entered into multiple logistic regression models. Sepa¬ 
rate analyses were performed for the 2 age groups less 
than 65 years and 65 years or older. For smokers less 
r 'f r 'V f ‘ UnAnr rlncp-rpcnonsp rf*lnHonshtDS 
of log odds were observed for amount and duration of 
smoking. For smokers 65 years or older, the log odds 
increased significantly with amount but not with dura¬ 
tion of smoking. 

Because linear trends in log odds were observed in 
these analyses, in subsequent models the dose measures 
for amount and duration were the continuous variables 
V% and V\i> respectively. The logistic regression coeffi¬ 
cients for the amount and duration of smoking effects 
are presented in table 5 for the different populations of 
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Table 3 .—Adjusted* OR for lung cancer by age, duration of smoking, and number of cigarettes smoked daily in current smokers relative 
to never-smokers in a case-control study of lung cancer in New Mexico, 1980-82 




<65 yr old 



>65. yr old 


Variable 

No. of 
cases 

No. of 
controls 

OR 

No. of 
cases 

No. of 
controls 

OR 

Duration of cigarette smoking 

Never smoked 

5 

118 

1 .0* 

23 

167 

1 .0* 

1-29 yr 

13 

. 31 

12.9 

7 

2 

22.9 

30-39 yr 

61 

•. 50 

37.3 

7 

8 

6.6 

40-49 yr 

68 

• 36 

57.3 

3$ . • 

. 23 

, M.7 

' 50-59 yr ' • . . 

■8-- ’ 

•2 

.91.4 •• 

82 

53 

16 ; 1 - 

■ >60 yr 

— 

— ' • * 

— 

.29- • 

22 . 

ll:9 

No. of cigarettes daily 

Never smoked 

5 

118 

1 .0* 

23 

167 

1 .0* 

1-15 

17 

33 

16.2 

40 

44 

8.6 

16-20 

44 

45 

27.6 

64 

43 

12.3 

21-30 

33 

22 

47.1 

22 

10 

22.9 

>31 

56 

19 

89.3 

35 

11 

24.3 


“'Adjusted for sex and ethnicity. • ' '' 

* P<.0Q1 for the Mantel extension x for linear trend. 


Table 4.— Adjusted 0 OR for lung cancer by age and duration of smoking in current smokers only in a case-control study 
of lung cancer in New Mexico , 1980-82 


Duration of Cigarette smoking, yr 


OR* for individuals 
<65 yr old 


OR* for individuals 
>65 yr old 


OR' for individuals 
>65 yr old 


1-29 

1 . 0 '* 

1 . 0 ' 

3 .Of 

30-39 

3.0 

0.3 

40-49 

4.8 

0.6 

1.1 

50-59 

7.9 

1.8 

1.7 

>60 

— 

0.4 

1.1 


" Adjusted for sex and ethnicity. 

* Smokers of 1-29 years' duration as the reference category. 
'Smokers of 1-39 years’ duration as the reference category. 
d Mantel extension x for trend = 4.0; P<.001. 

' Mantel extension x for trend = 0.4; not significant. 
f Mantel extension x for trend = 0.3; not significant. 
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Table 5 .—Logistic regression coefficients for estimation of lung cancer risk associated with amount smoked and duration of smoking 
in current smokers and ex-smokers in a case-control study for lung cancer in New Mexico , 1980-82 




Logistic regression coefficients for various cigarette smoking groups 


Models 0 

Current smoker and 
never-smoker* 

Current smoker only 

. . • Ex-smoker only 



yr old 

r:o 0 
yr old 

ah 

ages 

<bo 
yr old 

265 
yr old 

All ■ 
ages 

<65 

yr old 

>65 
yr old 

All 

ages 

Amount (V 8 ), cigarettes/day 
Duration (V^), yr 

Age-duration interaction (V 3 XF 13 ) 
Years of smoking cessation {V 23 ) 

0.050' 

0.071' 

0.054 c 

0.024' 

0.052 c 

0.026' 

0.046' 

0.052' 

0.087' 

0.053' 

- 0.010 

0.052' 

- 0.010 

0.098' 

0.049' 

0.069^ 

-0.068 

0.016 

- 0.010 

-0.078'' - 

0.023' 

-0.008 

0.069 rf 

-0.073' 


0 All models included appropriate adjustment for age, sex, and ethnicity. 

6 Never-smokers are included with the natural values of 0 yr and 0 cigarettcs/day. 
e P<.001. 
d P<. 05. 
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smokers. The logistic coefficient for (Fs) estimates the 
increase in log odds for each additional cigarette smoked 
per day. Using the interaction term (F 3 X Fa), we found 
no effect modification by age for amount. The coeffi¬ 
cient for duration (Fu) provides the estimate of change 
in log odds from 1 year of smoking for individuals 65 
years of age or older. The coefficient for interaction 
hetween age and duration (F 5 XF 13 ) estimates the excess 
in log odds from 1 year of smoking in those younger 
than age 65, relative to the older smokers. This interac¬ 
tion term was significant for both current smokers and 
ex-smokers.' Using the logistic coefficients from the 
model including never-sraokers and current smokers, we 
calculated the OR for a current smoker of given dura¬ 
tion, relative to a never-smoker (text-fig. 1). When the 
interaction variable between age and duration is not 
included in the - model, a significant quadratic effect 
of duration is observed (&=—8.6X10 -4 ; P<.005) (text- 
fig- 1 )- ' 

The effects of amount and duration of smoking, with 
adjustment for cessation, were the same for ex-smokers 
and current smokers (table 5). The lower logistic coeffi¬ 
cient for amount smoked in ex-smokers 65 years and 
older did not differ significantly from the logistic coeffi¬ 
cients in the current smokers and younger ex-smokers. 
We used a combined model for current smokers and ex¬ 
smokers to estimate the decline in risk with smoking 
cessation. The risks in the ex-smokers were compared to 
those in a current smoker who continued to smoke the 
same amount while accumulating additional years of 
smoking duration, in comparison to the smoking dura¬ 
tion in ex-smokers. The OR for ex-smokers below age 65 
years declined to 0.49, 0.24, and 0.06 for 5, 10, and 20 
years of smoking cessation, respectively; for those older 
than 65 years, the corresponding OR were 0.73, 0.54, and 
0.29. 

Two approaches were used to evaluate the effect of 
cigarette type on lung cancer risk in the current smok¬ 
ers. First, we employed indicator variables (Fi$-F 2 o) or a 
continuous variable (F 21 ) that represented the propor¬ 
tion of the years of smoking that involved filter ciga¬ 
rettes. Second, we partitioned the duration (Fj$) into 



1 1_!_I_I_1_I_1_ 

10 20 30 40 50 60 

SMOKING DURATION (years) 

TfcXT-FiCURE 1.—OR for lung cancer, by age group, in current snook¬ 
ers of 20 cigarettes per day, relative to never-smokers (OR for 
never-smokers=l). 


years of filter (Fu) and years of nonfilter (F 15 ) use. 
Because the smoking practices of the Hispanic and non- 
Hispanic whites differed, we performed the analyses 
separately for the 2 ethnic groups. At all ages, a higher 
proportion of Hispanic males and females had ever 
smoked hand-rolled cigarettes in comparison with the 
non-Hispanic whites. The differences were more promi¬ 
nent among cases. The average duration of smoking 
hand-rolled cigarettes was also longer in the Hispanics 
(table 6 ). Initial separation of the nonfilter cigarettes 
into commercial and hand-rolled types showed that 
generally higher risks were associated with smoking 
hand-rolled as compared to commercial nonfilter ciga- 


Table 5.—Average years of smoking specific types for current smokers irfio ever used a given type by age, sex, ethnicity, and case-control 
status in a case-control study of lung cancer in Netv Mexico, 1980-82 


Qov 

\.ro yr 




Average yr of smoking 



Hand-rolled 

cigarettes 

Commercial nonfilter 

Filter cigarettes 

Non-Hispanic 

whites 

Hispanics 

Non-Hispanic 

whites 

Hispanics 

Non-Hispanic 

whites 

Hispanics 

Male 

<65 

Case 

7.0 

18.4 

22.5 

22.5 

20.8 

22.7 



Control 

7.9 

7.1 

18.9 

13.9 

18.1 

20.0 


>65 

Case 

12.5 

24.1 

32.8 

30.1 

19.4 

14.2 



Control 

9.9 

16.Q 

27.9 

27.3 

24.5 

20.0 

Female 

<65 

Case 

4.3 

18.3 

18.8 

21.0 

20.5 

15.2 



Control 

6.0 

2.0 

15.1 

17.2 

21.6 

15.3 


>65 

Case 

9.5 

31.7 

29.8 

30.6 

21.4 

16.4 



Control 

3.0 

35.0 

29.G 

14.3 

17.9 

25.8 
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rettes, but the differences were not significant in any of 
the age-sex-ethnic strata. Consequently, commercial 
nonfilter and hand-rolled cigarettes were combined into 
one nonfilter category. 

The effects of filter cigarette smoking differed in the 
Hispanic and the non-Hispanic whites (table 7). In the 
Hispanics, the OR declined consistently as the propor¬ 
tion of filter cigarette smoking increased; in the non- 
Hispanic whites, filter use was associated with lower 
OR, but a dose-response relationship with the percent¬ 
age of. filter use was not evident.. When’ V 21 was substi¬ 
tuted for Vk-Vzo, there was significant reduction in risk 
for lung cancer with increased filter use in the Hispanics 
(b = —0.024 per percent; P<.00I), but not in the non- 
Hispanic whites (b — —0.004 per percent; P=.30). 

Partitioning the duration into years of filter use and 
years of nonfilter use showed a similar pattern by ethnic 
• group - (table. 8). In the non-Hispanic whites; the coeffi¬ 
cients for the 2 separate cigarette-type variables were 
similar. In the Hispanics, nonfilter 'smoking was asso¬ 
ciated, with a significantly higher risk (P<.05). Our con¬ 
clusions did not change when all individuals who ever 
smoked hand-rolled cigarettes were eliminated from the 
analysis. 

Because 47% of the case interviews had been with next- 
of-kin, all the logistic analyses were performed sepa¬ 
rately within the self-reported and next-of-kin groups. 
The results for the 2 interview groups were comparable 
and did not alter our interpretation of the analyses. 

The effect of depth of inhalation was evaluated only 
for current smokers with self-reported data. Smokers 
who reported inhalation into the top of the lungs or 
deep into the lungs were at increased risk (OR=2.1; 
P<005) compared with those who reported inhaling 
into the mouth or the back of the throat only. We tested 
for modification of the effect of inhalation by amount 
smoked; within strata of amount smoked, less than 20 or 
20 or more cigarettes daily, the logistic regression coeffi¬ 
cients for the indicator variable for inhalation were 
6=0.54 (P = .18) and 6 = 0.80 (P<05) for the lighter and 
heavier smoking groups, respectively. When the groups 


Table 7.™ Ethnk'spccific OR for lung cancer in current .winkers 
by the propoiiion of years that filter cigarettes were used 
in a case-control study of lung cancer in New Mexico. 1080-He 


OR in: 


Models' 1 

Non-Hispanic 

whites 

Hispanics 

Filter only 

0.80 

0.04* 

67-99% filter (V', 7 ) 

0.71 

0 .2F. 1 ’ 

34-66% filter Oj*) 

0.53 

0.39 

1-33% filter (1' 19 ) 

0.83 

0.56 

Nonfilter only {VjjY 

1.00 

1.00 


" In addition to age. sex. and ethnic variables. V* (amount), V i:i 
(duration), and V$X Ha (age-duration interaction) were included in 
the models. 

‘ PC.05. 

' Reference category. 


Table 8- — Age- and ethnic-specific logistic coefficients for 
estimation of lung cancer risk associated with duration of filter 
and nonfilter cigarette use in a case-control study of lung cancer 
in Neiv Mexico, 1 930-82 



Logistic coefficients in: 

Models" 

Non-Hispanic 

whites 

Hispanics 


<65 yr >65 yr 
old old 

<65 yr 
old 

>65 yr 
old 

Amount (V 8 ) 
Filter.duration {V u ) 
Nonfilter duration (7 15 ) 

0.049 s ' 0.055 s 
0.065 s 0.010 

0.064 s 0.026' 

• 0-.053‘" 
0.052 
0 .110'’ 

' '0.066 r 
0.002 
0.037 r 


n Adjusted for age and sex. 
4 P<.005. 
c P<.05. 


were combined, an interaction term for a differing effect 
of inhalation with amount smoked was not statistically 
significant (P=.40). 

We evaluated the effect of ever-pipe and ever-cigar use 
by adding variables V<u and V 25 to the models. The 
logistic regression coefficients for these 2 variables were 
insignificant, and their values did not indicate impor¬ 
tant effects on risk. 

DISCUSSION 

This study involved incident lung cancer cases from 
1980 through 1982 in New Mexico’s Hispanic and non- 
Hispanic whites. We confirmed findings From other 
populations with regard to dose-response relationships 
between lung cancer risk and measures of smoking and 
the reduction of risk that follows smoking cessation. 
The collection of detailed smoking information approxi¬ 
mately 30 years after the widespread introduction of fil¬ 
ter cigarettes facilitated an examination of the risks of 
smoking different types of cigarettes. 

We assessed the effects of cigarette type with two dis¬ 
tinct modeling approaches and did not find strong 
benefits from smoking filter cigarettes (tables 7, 8). 
Cigarette type had differing consequences in the His¬ 
panic and non-Hispanic whites (table 8), On average, 
the former group had smoked hand-rolled cigarettes for 
more years (table 6) than the latter group and the smok¬ 
ing habits of the 2 groups may differ in other respects as 
well (5). The findings from the non-Hispanic whites 
can be more readily generalized to other cigarette smok¬ 
ers in the United States. .. .... 

- -In the non-Hispanic whites, we found somewhat 
higher risks associated with smoking nonfilter ciga¬ 
rettes, but we found no evidence of increasing protection 
with the extent of filter smoking. While few lifelong fil¬ 
ter smokers were included, the OR estimate associated 
with this pattern was comparable to that for smokers of 
mixed types. Lubin et al. (17,18) recently reported simi¬ 
lar analyses from an extremely large case-control study 
in Western Europe. The relative risk for lifelong nonfil¬ 
ter cigarette smokers was approximately twice that for 
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smokers of filter cigarettes alone. However, dose-re¬ 
sponse relationships could not be demonstrated between 
relative risk and the proportion of years nonfilter brands 
were smoked or with a cigarette tar index. Among sus¬ 
tained smokers, switching from nonfilter to filter ciga¬ 
rettes was associated with a small reduction in risk (17). 
The results from another recent case-control study con¬ 
ducted in Cuba' also did not show a convincing associa¬ 
tion between tar intake and relative risk of lung cancer 
(19). In a prospective study of British'male civil servants, 
tar yield was associated with lung cancer in noninhalers 
but not in inhalers (20). In the United States, investiga¬ 
tions spanning the 1960's and 1970’s have shown re¬ 
duced risks in smokers who switched from nonfilter to 
filter cigarettes (21-24). Thus our results are supported 
by other studies that show the highest relative risks in 
sustained nonfilter cigarette smokers and no clear evi¬ 
dence of declining risks with increasing use of filter 
cigarettes. We interpret the apparently discrepant find¬ 
ings in Hispanics as reflecting the higher risks asso¬ 
ciated with the smoking of nonfilter cigarettes by this 
group (table 8); as the proportion of filter cigarette 
smoking decreases, that of nonfilter cigarette smoking 
rises and risk increases. 

In the non-Hispanic whites, the lack of a dose- 
response relationship with extent of filter smoking may 
be explained by methodologic and biologic considera¬ 
tions. We could not estimate total tar intake satisfactor¬ 
ily with our questionnaire. Thus the indices of cigarette 
type that we used may misclassify the subjects’ carcino¬ 
gens. Inaccurate recall of the details of smoking cigarette 
types may also introduce misclassification. Alterations 
of smoking pattern following the switch from nonfilter 
to filter cigarettes may partially compensate for the 
reduced tar and nicotine yields of the filter products, as 
assessed by a machine (5). 

We readily confirmed the reduction in risk that fol¬ 
lows cessation of cigarette smoking. The case series 
included ISO ex-smokers; some had stopped smoking as 
long as 54 years previously. As in other series (17), the 
risk of lung cancer in ex-smokers, in comparison with 
that in continuing smokers, declined steadily with the 
duration of cessation. 

Persons reporting that they inhaled cigarette smoke 
more deeply were at Increased risk. The results of other 
studies on the consequences of reported inhalation prac¬ 
tices are conflicting. In the cohort of British doctors, 
noninhalers had higher lung cancer mortality (25). 
Higenbottam et al. (20) reported similar findings from 
two separate cohort studies; the Whitehall study ot Brit¬ 
ish civil servants and the U-S.-U.K.-Norwegian mi¬ 
grants study. In these studies, smokers of 20 or more 
cigarettes daily, who reported deeper inhalation, had 
lower lung cancer mortality. Wald et al. (26) have sug¬ 
gested that the increased risks in noninhalers reflect 
increased tar deposition in the proximal airways of the 
upper lobes. However, other studies, in addition to the 
present one, have demonstrated higher risks in inhalers 
than in noninhalers (IS, 19, 27). Unfortunately, none of 
the inhalation questions used in these studies have been 


validated against appropriate physiologic measures. In a 
study of 10 subjects, Tobin and Sackner (28) found that 
reported inhalation practices were not consistent with 
actual inhalation pattern, as measured with a nonobtru- 
sive device. 

An unexpected finding was the strong interaction 
between age and duration of cigarette smoking. Both 
stratified (tables 3, 4) and logistic approaches (table 5) 
demonstrated a statistically significant reduction in the 
effect of smoking duration as age increased, but a simi¬ 
lar interaction was not present between age and the 
number of cigarettes smoked. Detection of statistically 
significant interaction is model dependent (29). Since 
these data were analyzed with logistic regression, the 
finding of interaction between age and duration implies 
departure from the multiplicative scale. 

In populations with'a high incidence of lung cancer, 
cross-sectional, age-specific incidence and mortality rates 
generally decline in the older age groups. This decline 
has generally been considered to reflect cohort-specific 
smoking patterns, though explanations related to under¬ 
diagnosis and selective survival of. less susceptible indi¬ 
viduals have been offered (2, 30, 31 ). In their analysis of 
lung cancer incidence in the cohort of British doctors, 
Doll and Peto (31) also detected apparently reduced risk 
among older smokers. While lung cancer incidence rose 
uniformly among regular smokers through age 79 years, 
the incidence rates declined in older men, even when the 
rates were standardized for the amount smoked. 

Although this decline in effect of smoking duration 
with age may be interpreted biologically, potential 
sources of bias should also be considered. In discussing 
this phenomenon in the cohort of British doctors, Doll 
and Peto (31) considered potential underdiagnosis of 
lung cancer among the elderly. This explanation is not 
readily applicable to a case-control study, though dis¬ 
ease misclassification, differential on smoking status, 
might increase with age. With increasing age, the inten¬ 
sity of diagnostic evaluation may lessen and clinical 
diagnoses without histologic confirmation may be more 
common in the elderly. Accordingly, lung cancer might 
be diagnosed more often on clinical evidence in smokers 
but overlooked in nonsmokers. If such bias does occur, 
the effect would be an increase with age in measures of 
association between lung cancer and smoking. Alterna¬ 
tively, misclassification of cigarette smoking variables 
might be more frequent in the older cases because of less 
accurate recall by older respondents and an increased 
proportion of surrogate interviews in the older cases. On 
me oasis ot preliminary nnaings irom survey uaia, nar- 
ris (32) suggested that accuracy of recall of age of start¬ 
ing and stopping smoking declines with increasing 
respondent age. In the present study, surrogate inter¬ 
views were needed more often in older subjects, but the 
findings were unchanged when the analyses were re¬ 
stricted to the subjects who were directly questioned. 
Finally, the interaction could reflect unmeasured aspects 
of cigarette smoking that both influenced the respiratory 
tract dose of carcinogens and were associated with age. 

Alternatively, those who develop lung cancer at 
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younger ages may be more susceptible to cigarette smoke 
because of endogenous characteristics or unmeasured 
environmental factors. The susceptibility explanation 
implies that the sequence of changes resulting in the 
development of lung cancer may be influenced by host 
characteristics and is not solely stochastic. 

This study readily confirmed the strong relationship 
between cigarette smoking and lung cancer. The risk of 
lung cancer was primarily determined by the amount 
and duration of cigarette use, but it was modified by 
types of cigarettes smoked, inhalation practices, and age. 
However, the findings suggest that the risk of lung 
cancer in smokers can best be reduced by cessation of 
smoking. 
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Respiratory Cancer in a Scottish Industrial Community: A 
Retrospective Case-control Study 

O.Ll. LLOYD, ELEANOR IRELAND, HELEN TYRRELL and FIONA WILLIAMS 
Environmental Epidemiology and Cancer Centre, Wolf son Institute of Occupational Health , Dundee 


Summary 

A retrospective case-control study was undertaken as part of an 
enquiry into possible causes of an epidemic of lung cancer in an 
industrial town in central Scotland. Relatives of the cases and con¬ 
trols answered a questionnaire which encompassed aspects of the 
social and occupational persona! history of the deceased. Despite the 
length of time intervening between the period of mortality and this 
investigation, enough questionnaires were completed to allow the 
histories of the cases and controls to be usefully compared. 

The results indicate that smoking and occupation contributed little 
to the aetiology of the outbreak of lung cancer in Armadale. 

Introduction 

In the small town of Armadale in central Scotland, an 
outbreak of primary lung cancer began in 1968 (Lloyd 
and Barclay, 1979; Lloyd et al., 1982). The mean 
standardized mortality ratio (SMR) for primary re¬ 
spiratory cancer from 1969-73 was the highest of all 
cities, burghs and landward areas in Scotland during 
that time (Lloyd and MacDonald, 1984). Within the 
town itself, many of the deaths from lung cancer 
formed a cluster near a source of air pollution—a steel 
foundry (Lloyd, 1978a, 1981). This cluster was statisti¬ 
cally significant, with an SMR, based on Scottish rates, 
of 206 between 1968 and 1977. The cases of primary 
lung cancer had been identified initially by examining 
the diagnoses on the death certificates of the local 
parishes in the Registrar General's Office for Scotland. 
The validity of most of those diagnoses was confirmed 
later by obtaining supporting information from other 
sources of diagnostic data (Tyrrell and Lloyd, 1983). 

During the earlier stages of the enquiry, the occupa¬ 
tional and social backgrounds of the deceased were 
investigated on a preliminary basis, through the use of 
hospital case notes, death certificates and discussions 
with local doctors. No unusual features were identified 
which would have explained so many cases of lung 
cancer in such a short period (Lloyd. 1978b; Lloyd et 
al., 1982). Nevertheless, to test the hypothesis that the 
cluster of lung cancer might be causally linked to 
occupation' and smoking habits, it was considered 
essential to undertake more detailed enquiries into the 
social and occupational backgrounds of the deceased. 
We decided to construct a questionnaire which would 
be answered by relatives of the deceased in the form of 

tions concerned details of the smoking habits and 
occupational experiences of the deceased with addi¬ 
tional questions covering personal and familial histories 
of related lung disease and cancer, and the residential 
histories. 

Methods 

The period covered by the study was 1968-74, when the 
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SMR for the town had been found high. The cases were 
residents of Armadale who had died during 1968-74 
with the diagnosis of primary lung cancer on the death 
certificate- The controls were chosen from a list of 
residents of Armadale who had died from any cause 
other than lung cancer, during the same period. Pre¬ 
liminary work had shown that this width of diagnostic 
frame was necessary to allow matching for the social 
characteristics in this small population. The cases were 
computer-matched consecutively for sex, age at 
death! 10 years, year of death±5 years, and by social 
class I-V. Anticipating the problem of failure to trace 
some controls, reserve controls were obtained for as 
many cases as was possible. 

Ethical permission was obtained at district and area 
health board levels for tracing and interviewing next-of- 
kin or other relatives (hereafter referred to collectively 
as relatives). The agreement of the local family doctors 
was also obtained. 

Using the experience gained from a pilot study of a 
similar questionnaire within an occupational workforce 
elsewhere, a final questionnaire was constructed. Since 
the major areas of interest were the tobacco habit and 
occupational history of the deceased, most of the ques¬ 
tions covered details of those areas. For smoking his¬ 
tory. questions included the average, minimum and 
maximum numbers of cigarettes smoked daily, the age 
of starting smoking, the number of years of that habit, 
the use of pipes and cigars and filter cigarettes, the 
brand name of the tobacco used (from which the tar 
content was estimated), the inhalation practice, the 
habit of smoking at work, and exposure to passive 
smoking at work and at home. There was also a ques¬ 
tion on the certainty with which this information was 
given. For occupational history, questions covered 
occupations since leaving school, and exposure to spe¬ 
cified chemical and physical factors; details were re¬ 
quested of any time spent at particular types of work 
within the coalmining and steel foundry industries. For 
the previous medical history of the deceased, questions 
covered experience of non-malignant respiratory dis¬ 
eases. For the familial medical history, the questions 
also included cancers and coronary heart disease. The 
questions on place of residence covered addresses since 
1V4U. lhese addresses were subsequently assigned to 
Zones A-E, (see Fig. 1), which were aggregates of 
enumeration districts of the town at the 1971 census 
and which had been used previously in epidemiological 
investigations. 

Questions also covered residential proximity to in¬ 
dustrial sources of environmental air pollution, and the 
degree to which that pollution inconvenienced the indi¬ 
vidual concerned. The type of fuel used normally for 
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Fig. 1. Zone map of Armadale. Zone A: west of foundry: Zone B: 
north of foundry; Zone C: east of foundry; Zone D: intermediate; 
Zone E: distant: F: foundry. 

heating and cooking was investigated. Finally, various 
combinations of factors were examined to try to iden¬ 
tify signs of interaction between them in promoting the 
elevated mortality from lung cancer. 

The questionnaire was administered to the nearest 
surviving relative of the deceased, by one of two inter¬ 
viewers. To avoid interviewer bias, the interviewers 
were not told whether the person they were interview¬ 
ing was a relative of a case or of a control. The relatives 
were traced mainly with the assistance of the local 
general practitioners and other staff at the only group 
practice in the town. Where they were unable to iden¬ 
tify surviving relatives still living in the area, they were 
often able to supply names and addresses of friends 
who knew where the relatives could be found. Other 
sources used for tracing relatives were a local minister, 
and, for some of the more unusual names, the local 
telephone directory. 

For those cases and controls whose relatives could 
not be contacted, other sources of information were 
used to ascertain only the location of the last known 
address. 

The information derived from the questionnaire was 
Subjected to frequency analysis; and for many expo- 
* ur «s, the relative risks and their 95 per cent confidence 
“nuts were used to test the null hypothesis that the 
answers of the cases’ and controls did not significantly 
differ from each other. 

Results 

General 

Tn_ 

mierv.ews were carried out between November 

and March 1984. 
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Table /. Age at death of cases and controls 



Age group 



30-39 40-19 

50-59 

60-09 

70-79 

80+ 

Cases 2 (5%) 1 (2%) 

4 (10%) 

15 (36°o) 

14 (33%) 

6 (14%) 

Controls 0 (0%) 2 (5%) 

6 (!4%) 

15 (36%) 

15(36%) 

4 (10%) 


Of a possible 137 relatives on the list of interviewees, 
103 (75 per cent) were traced and interviewed, Nine¬ 
teen controls were subsequently eliminated: either they 
were the ■reserve’ controls of cases for which a matched 
control had already been obtained, or the cases to 
which they were matched had no known relatives—the 
relatives having migrated to an unknown location or 
abroad. The final total of interviews used for the analy¬ 
sis of the data was 84: 42 cases, each with one matched 
control. 

Of the 42 cases of primary lung cancer obtained for 
the analysis, 35 were males. The age at death of the 
cases ranged from 37 to 86 years; those of the controls 
were from 47 to 84 (Table I). Because the lapse of time 
between the year of death and this study taking place 
was up to 18 years, it was found that many of the 
spouses of the cases and controls had died. Hence the 
largest group of informants was the daughter/son 
group, the second largest being the husband/wife group 
{Table II). Thus, information about 30 of the cases and 
32 of the controls was obtained from a close relative 
(spouse, sibling, son or daughter). 

Smoking History 

There were no statistically significant differences be¬ 
tween the answers of the cases and controls in any of 
the questions (Table III). 

More cases than controls were found for those who 
had ever smoked, for cigarettes only, cigar/pipe smok¬ 
ers and for smokers of plain cigarettes; for small and 
large numbers of cigarettes smoked, for high tar con¬ 
tent of cigarettes; and for inhaling practice. 

More controls than cases were found for non- 
smokers and smokers of filter cigarettes; for medium 
(15-29) consumption of cigarettes; for being permitted 
to smoke at work; and for passive smoking both at 
work and at home. 

The cases started smoking at an earlier age (18-7 
years) and continued the habit for longer (45-6 years). 

There was less certainty about the smoking habits of 
the controls than about the habits of the cases. 


Occupational history 

The differences between the number of cases and con¬ 
trols emploved in the maior industries of the town (coal 
mines, steel foundry, brickworks), were not statistically 
significant {Table IV). Slightly more cases than controls 


Table II. Relationship between respondent and deceased 



Husbandf 

Son: 

Brother! 

Nephew; 





wife 

daughter 

sister 

niece 

Grandchild 

In-laws 

Other 

Cases 

1.3 (31%) 

13 (31%) 

4 (10%) 

7 (17%) 

1 (2%) 

3 (7%) 

1 (2%) 

Controls 

8(19%) 

17(41%) 

7 (17%) 

7(17%) 

1 (2%) 

2(5%) 

0 (0%) 
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Table HI. Characteristics of tb&>smoking history of cases and controls 

95% 


Category 

Characteristic 

Cases 

Controls 

Relative 

risk* 

confidence 

limits 


Never smoked 

3 

8 

1*0 



Cigarettes only 

28 

26 

2*87 

0*68-11*94 


Cigarettes and 
pipe or cigar 

4 

4 

2*67 

0*39-18*16 


Pipe or cigar 
only 

7 

4 

4*67 

0*76-28-47 

Ever Smoked: 

cigarette/pipe/ 

Smokers 

39 

34 

3-06 

0*75-12-44 

cigar 

Filter cigarettes 

6 

8 

1*0 



Plain cigarettes 

19 

12 

2*11 

0*59-7-61 


Plain and filter 

5 

4 

1-66 

0-31-9*01 

Mean quantity 

1-14 Cigarettes/day 

11 

7 

1*0 


smoked for 

15-29 Cigarettes/day 

10 

13 

0-49 

0-14-1-73 

duration of 

habit 

30+ Cigarettes/day 

9 

8 

0-72 

0-19-2-78 

Tar content 

Low-medium tar 

5 

7 

1*0 


(estimated 

High tar 

21 

14 

2*1 

0-55-7*95 

from brand 
name) 

Includes cigar/ 
pipe smokers 

Inhaling practice 

Yes 

No 

Permitted to 
smoke at work 

Yes 

No 

26 

3 

10 

25 

24 

6 

13 

19 



Continual ex- 

At work Yes 

10 

15 

0*56 

0*21-1*50 


posure to 


No 25 

21 

1*0 

PO 

passive 

At home 

Yes 32 

34 

0*84 

0-29-2*45 O 

smoking 


No 9 

8 

1-0 

O 

(in years) 

Age started 

x 18*7 

19*2 


to 

O'* 


smoking 

SD 91 

8*9 


to 

(in years) 

Duration of 

x 45*6 

43*7 


o 


habit 

SD12-7 

12-2 



Reliability of 

Very reliable 

3 

3 


<t 

Cfl 

information 

Fairly reliable 

22 

14 




Some idea 

6 

7 




Uncertain 

3 

4 




Guess 

3 

2 




* Relative risks 1*0 identifies baseline category. 


had worked in the coai mines at some time, but fewer 
had worked in the local steel foundry. Almost equal 
numbers of cases and controls had worked in the local 
brickworks. All other occupational groups contained 
negligible numbers of both cases and controls. Some 
individuals had worked in more than one industry. 

When coal mining and foundry work were catego¬ 
rized according to subgroups of occupation, the biggest 
difference between cases and controls was for the 
moulder/core maker group of foundry workers, with 1 
case and 5 controls. For exposure to chemical agents, 
there were no significant differences between cases 
and controls. 

Personal and familial medical histories 
Considerably more cases than controls were reported 
to have had a history of bronchitis ( Table V). This 
difference was statistically significant, with a relative 
risk of 3-71 and 95 per cent confidence limits of 1 *19— 
11*58. 

Due to the difficulties with recall experienced by the 


relatives, it was not possible to obtain a reliable or 
comprehensive history of chest disease or of all types of 
cancer in the families of cases and controls. However, 
in the data available there were no significant differ- 
ences between the numbers of relatives of cases and 
controls for the histories of asthma, lung tuberculosis, 
and all cancers. 

Only slight differences between cases and controls 
were noted for the types of fuel used for domestic 
cooking and heating ( Table VI). 

Residential history 

Most of the cases and controls had been lifelong resi¬ 
dents of Armadale; only 5 cases and 8 controls had ever 
lived outside the town. Of those who had resided 
outside Scotland, 4 were cases (2 in the USA, 1 in 
Australia, 1 in Newfoundland) and 6 were controls (3 in 
England, 1 in the USA, 1 in France, 1 in Poland). 

The modal number of addresses for each person was 
2; 16 cases and 17 controls had that number. No person 
had lived in more than 4 addresses. 
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Table IV. Characteristics of the occupational history of cases and controls (numbers 
include persons who ever worked in the industry) 


Category 


Characteristic 

Cases 

Controls 

Relative 
risk * 

95% 

confidence 

limits 

Working history 

Other occupations 

17 

24 

1-0 




Coa! mining 

21 

17 

1-74 

0-71-4-25 



Steel foundry 

9 

13 

0-98 

0-34-2-82 



Brickworks 

6 

7 

1-21 

0-35-4-26 

Exposure to 


Coa! dust 

Yes 20 

15 

1-78 

0-69-4-60 




No 15 

20 

1-0 




Sand, silica, 







cotton 

Yes 4 

4 

1-0 




or mineral 

No 31 

31 

10 




fibres 







Metal dust/ 

Yes 7 

7 

1-0 




fumes 

No 28 

28 

1-0 




Direct and 

Yes 2 

2 

10 




intense heat 

No 33 

33 

10 


Mine workers 


Surface and/or 

5 

4 

l-Q 


only 


general 







Fuceworker 

13 

11 

0-95 

0-20-4-44 



Surface and face- 

3 

2 

1-2 

0-13-10 99 



worker 





Foundry workers 

Moulder/coremaker l 

5 



only 


Furnaceman 

I 

0 





Sandblaster 

2 

0 





Smith/forger 

0 

1 





Specific occupation 4 

1 





unknown 





'Relative risk*® 

1-0 identifies baseline category. 




Table V. Characteristics of the medical history of cases and controls 








95% 






Relative 

confidence 

Category 


Characteristic 

Cases 

Controls 

Risk* 

limits 

Personal 

Bronchitis Yes 

14 

5 

3-71 

1-19-11-58 

medical 


No 

27 

35 

1-0 


history 

Pneumonia Yes 

6 

5 

1-21 

0-34-1-47 



No 

35 

35 

10 



Pneumoconiosis Yes 

10 

7 

1-52 

0-52-4-49 



No 

31 

33 

1-0 



Unspecified Yes 

25 

21 

1-41 

0-58-3-40 


respiratory No 

16 

19 

1-0 


Family 

Corona rv 





medical 

heart disease 

11 

17 

10 


history 

Asthma 

1 

3 

0-51 

0-05-5-56 


T.B 


2 

0 




Lung cancer 

2 

3 

1-03 

0-15-7-19 


Other cancers 

S 

3 

4-12 

0-89-18-88 


Pneumoconiosis 

4 

8 

0-64 

0-16-2-61 


* Relative risk=1-0 indentifics baseline category 


Within Armadale, there were no statistically signi- 
hca nt differences between numbers of cases and con- 
l /. ols w ho had ever lived in the various zones (Fig. 1). 
"tore cases than controls had ever lived in Zone A. the 
„*iih tne cluster ot lung cancer deaths (Iable Vll ). 
hen the period 1965-74. (i.e. just before and during 
e time when the SMRs for lung cancer were abnor- 
e a V ^gh) was examined as a separate unit, the differ- 
ce between the numbers of cases (12) and controls 
V/m* 10 * n Zone A was even greater ( Table 

)• The only other zone where the cases exceeded 
1) nt , rol s was Zone C. directly east of the foundry (Fig. 
h,^ n g the period 1965-74, 6 cases and 3 controls 
nad i'ved there 


Table VI. Type of fuel or power used for domestic heating and 


cooking 


Gas 

Coal 

Electric 

Coal and other 

Heating 

Cjses 

Controls 

2 (5%) 

1 (2%) 

35 (83%) 

35 (83%) 

1 (2%) 

3 (7%) 

4 (10%) 
3(7%) 

Cooking 

Cases 

Controls 

32 176%) 

33 (77%) 

6 (14%) 
4(10%) 

2 (5%) 

3 (7%) 

1 (2%) 

2 (5%) 


Fifteen lung cancer cases had no known relatives and 
were therefore not included in the 42 cases in this study. 
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Table VII. Ever lived in each zone 






Zones 



A 

B 

C 

D 

E 

Cases 14 

11 

7 

17 

7 

Controls 11 

12 

4 

21 

7 


Table VIII. Dates of residence in zones A and C 



1940-64 

1965-69 

1970-74 

Zone A 

Cases 

2 

11 

\ 

Controls 

3 

7 

1 

Zone C 

Cases 

0 

3 

3 

Controls 

1 

1 

2 


Table IX. Location of last known address of cases and controls whose 

relatives could not be contacted 




A 

B 

C 

D 

E 

Cases 3 

3 

1 

6 

2 

Controls 8 

6 

2 

9 

5 


However, they were matched to 30 controls (some 
other cases having a reserve control). When their last 
known addresses were plotted by zone, there were no 
significant differences in distribution between cases 
over controls (Table IX). Thus there was no bias in the 
geographical distribution of the cases included in the 
study. 

Of those who were conscious of a neighbouring 
source of environmental air pollution, the only major 
difference between numbers of cases and controls was 
for the combination of steel foundry and brickworks 
(Table X). But the cases did not complain of resulting 
inconvenience much more than did the controls. 

Various combinations of factors, including residence 
in Zone A were analysed (Table XI), but no significant 
signs of interaction were found which might have con¬ 
tributed strongly to the elevated mortality from lung 
cancer. The combination of residence in Zone A during 
1965-74 and a history of bronchitis showed the greatest 
difference. A similar difference was found for the com¬ 
bination of heavy smoking (more than 29 cigarettes 
daily and middle-to-high tar content) and a history of 
bronchitis. In all comparisons, however, the numbers 
were too small to allow a reasonable opportunity of 
finding statistical significance. 

-Discussion 

Despite the long time between the increased incidence 
of lung cancer and the interviews with the relatives, the 


Table X. Proximity to pollution source 







95% 





Relative 

confidence 

Comment 

Variable 

Cases 

Controls 

risk * 

limits 


Steel foundry onlv 

11 

11 



Applies only 

Gas works and foundry 

1 

1 



when residence 

Brickworks, gas and 





was within 

foundry 

1 

4 

0-50 

0-01-27-11 

Vi mile of the 
industry 

Brickworks, foundry 
Steelworks, brickworks 

20 

13 

3-08 

0-86-11-07 

and coal mine 

4 

3 

2-67 

0-42-16-83 

Outwith 16 mile 






proximity 
Awareness of 


5 

10 

1-0 


atmospheric 

pollution 

Yes 

15 

12 




No 

27 

30 




* Relative risk 9 1*0 identifies baseline category. 


Table XI. Combinations of factors (3-way tables) 


Factors:— 

1. Resident in zone A between 1965-74 

2. Heavy smoker, i.e. over 29 per day. and middle or high tar 


3. Ever worked as miner 

4. Ever worked in foundry 

5. History of bronchitis 

Cases 

Controls 

(D and 0 

2 

3 

0 and G) 

4 

3 

0 and 0 

5 

4 

0 and © 

4 

0 

0 and 0 

6 

6 

0 and 0 

3 

2 

© and ® 

6 

2 

0 and 0 and 0 

0 

0 

0 and 0 and 0 

3 

0 
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number of contacts made and the responses at inter¬ 
view allowed a comprehensive picture to be gained of 
the occupational and social backgrounds of cases and 
controls. This experience was similar to that reported in 
an investigation of asbestos-related mesothelioma (Fin- 
layson et al.. 1971). 

In general the occupational experiences of both cases 
and controls were very similar. Some epidemiological 
studies have suggested that workers in ferrous indus¬ 
tries are at a greater risk of dying from lung cancer than 
persons in the general population; the risk of lung 
cancer has been related especially to exposure to ‘hot 
metal', with moulders particularly at risk (Morrison, 
1957; Hueper, 1966; Radford eta!., 1976; OPCS, 1978; 
Wall. 1980). However, this present study confirmed the 
results of preliminary work (Lloyd et al., 1982) in 
finding no evidence to support the association of lung 
cancer with foundry work in general; nor was an asso¬ 
ciation found with hot metal exposure or with moulding 
in particular. There were no reports of asbestos or 
radon exposure. No statistically significant differences 
were found between the numbers of cases and controls 
exposed to coal, dust, sand, silica, direct and intense 
heat from industrial furnace, metal dusts, or fumes 
from petroleum and its products. Hence, occupational 
experiences did not appear to have contributed in any 
important way to the elevated mortality from lung 
cancer in Armadale. (The similarity between the num¬ 
bers of cases and controls having a coal mining history 
and an exposure to coal dust indicated the reliability of 
the respondents’ answers, at least in that context of 
occupational experience.) 

Because the most important cause of lung cancer is 
known to be cigarette smoking, the questions about 
smoking habits were very detailed. However, since this 
study relied on individuals remembering what their 
relatives were doing up to 15 years previously, we could 
not obtain as full and comprehensive an account of the 
smoking habits of the deceased as could be expected in 
more favourable circumstances. For instance, while it 
Wa s fairly easy to obtain a figure for the amount of 
tobacco smoked daiiy, the respondents found it far 
more difficult to provide information concerning inhal¬ 
ing practice, and often had difficulty with brand names. 
However, an examination of the information about the 
amount, the duration of habit, the types of cigarette 
smoked, the opportunity to smoke at work, and about 
passive smoking, showed no significant differences be¬ 
tween cases and controls in any factor. For some risk 
•actors, there was an excess of controls. The biggest 
wtference between the groups (19 cases and 12 controls 
having smoked plain cigarettes) could have been a 
C °nsequence of the greater amount of missing and 
^certain information found with the control group. 

When considering familial medical histories it was 
n vned that a history of lung cancer in the close family 
Was as infrequent amongst the cases as amongst the 
patrols. A family history of all other cancers was more 
re quent with the cases than with controls, but the small 
lumbers in both groups make this finding difficult to 
mterpret. 

th^ 16 k’S* 1 frequency of a history of bronchitis amongst 
d'ff CaseS ’ w hich was the only statistically significant 
**nce between cases and controls, is consistent 
h evidence that bronchitis and lung cancer are both 


associated with air pollution, as well as with cigarette 
smoking. 

Indoor air pollution from cooking and heating ap¬ 
pliances has been suspected as a pathogenic factor for 
respiratory disease (Florey et al., 1979; Lende, 1980). 
No significant difference in the use of such appliances 
by cases and controls was apparent in this study. The 
relatively small difference between numbers of cases 
and controls who had ever lived in Zone A, an area 
which was subject to relatively high air pollution (Yule 
and Lloyd. 1984; Gailey and Lloyd, 1983, 1985) and 
where an excess of lung cancer had been discovered 
(Lloyd. 1978a), might have resulted from our inability 
to eliminate from our controls all those whose deaths 
could have been linked with the air pollution through 
causes other than lung cancer. However, because of the 
small size of the town and hence the small number of 
deaths each year, deaths from all other causes had to be 
included as potential controls in order to allow the 
other characteristics of the cases to be matched. Never¬ 
theless, despite this difficulty in the design of the study, 
the findings were consistent with the statistically signi¬ 
ficant excess of cases observed previously in an area 
close to the site of a polluting industrv (Lloyd et al., 
1982; Lloyd. 1982). 

In summary, this study demonstrated that social and 
occupational factors were probably not of importance 
in the outbreak of lung cancer in Armadale during 
1968-74. Hence the hypothesis that environmental air 
pollution might have played a significant aetiological 
role was not invalidated. The study also illustrated the 
practicability of undertaking a retrospective study 
covering a wide range of occupational and social factors 
by means of questionnaires given to relatives of people 
who had died up to 15 years before the start of the 
study. 
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LUNG CANCER RISK ASSOCIATED WITH CIGAR AND PIPE SMOKING 
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' Un !iJf Recherche , s i n Epidimiologie des Cancers de 1'INSERAf (U 287), Instinct Gustave Roussv, Villejuif■ 
and Departement de Statistique Medicale, Institut Gustave Roussy, Villejuif, France. 


A case-control study of 1,529 histologically con- 
'•rmed male lung cancer cases and 2,399 controls 
snatched for sex, age, hospital of admission and inter¬ 
viewer was conducted in France between 1976 and 
1980. The results presented concern the effects of 
smoking habits, especially cigar and pipe use, on the 
occurrence of lung cancer, in a total of 38 exclusive 
cigar smokers, 61 exclusive pipe smokers and 586 
mixed tobacco smokers. Exclusive cigar or pipe use 
(RR = 5.6 and 1.6 respectively) has been shown less 
harmful than exclusive cigarette smoking (RR =: 13.3), 
mixed cigar and cigarette smoking (RR = 8.5) and 
mixed pipe and cigarette smoking (RR = 8.0). Differ¬ 
ent inhalation practices were observed according to 
smoking habits: while among exclusive cigarette 
smokers 29.8% never inhaled the smoke, among ex¬ 
clusive cigar and exclusive pipe users these percent¬ 
ages were 89.5% and 86.9 respectively. No significant 
increase with greater exposure to cigar was found 
among mixed cigar and cigarette smokers after ad¬ 
justment for exposure to cigarettes, defined by dura¬ 
tion and daily consumption of cigarettes (RR - 1.20), 
and by type of cigarettes smoked-light or dark, filter 
or nonfllter (RR = 1.13). Similar results were observed 
among mixed pipe and cigarette smokers after adjust¬ 
ed^ f or cigarette exposure (RR = 0.95 and 1.04). 

Smoking of pipe or cigar tobacco appears to entail a 
far lower risk of lung cancer than cigarette smoking 
(Petoand Doll, 1984). Lung cancer mortality rates for 
pipe and cigar smokers are about one-quarter of those 
seen for cigarette smokers in the UK Studies, and one- 
eighth of those in the US studies (Bailey, 1984). 

The association between lung cancer and non-ciga¬ 
rette tobacco use has been reviewed in two reports (US 
Surgeon General. 1979, 1982); several epidemiologic 
studies have shown higher risks among lifetime cigar 
or pipe smokers when compared to non-smokers, but 
lower risks when compared to lifetime cigarette smok¬ 
ers; also. Jung cancer risk increased with the amount 
of cigars or pipes smoked. Some studies have shown 
that the risk for cigar or pipe smokers, who are also 
cigarette smokers, appeared to be intermediate be¬ 
tween the high risk for exclusive cigarette smokers and 
the low risk for exclusive cigar or pipe smokers. These 
results have recently been confirmed (Joly et al., 1983; 
Lubin etal, 1984b). 

We now report the results on cigar and pipe use from 
u case-control study undertaken to evaluate the role of 
the different types of tobacco on lung cancer. 

MATERIAL AND .METHODS 

An epidemiologic study on lung cancer was con¬ 
ducted simultaneously in 5 European countries with 
the support of the US National Cancer Institute. In 
France, a total of 1.625 cases with histologically con- 
ftrJBk lung cancer and 3.091 controls matched for 
at diagnosis (± 5 years), hospital of admis¬ 
sion and interviewer were included in the study be- 
ween 1976 and 1980. 


The characteristics of this study have been described 
in previous reports on French data (Benhamou et-al,, 
1985), and on the international data as a whole (Lubin 
et al., 1984a). The results reported here concern ail 
French males interviewed in the study, i.e. 1,529 cases 
and 2,899 controls- 

The distribution of histological types of lung cancer 
according to smoking habits is presented in Table I. 
. Of the 1,529 cases, 1,092 were of squamous type 
(71:4%), 169 were ^differentiated (11.0%), 133 were 
adenocarcinomas (8.7%), 4 were of mixed Kreyberg I 
and Kreyberg II types (0.3%) and 131 were unspeci¬ 
fied type (8.6%). 

The principal diagnoses among the 2,899 controls 
were: bone diseases (13.4%), trauma (12.3%), benign 
tumors (11.2%), viral and other infectious diseases 
(10.5%), malignant tumors (8.2%), neurological dis¬ 
eases (7.2%) and digestive diseases (3.7%). 

The risks associated with exposure to cigarettes, 
cigars (or cigarillos), pipes or possible associations of 
these 3 types of tobacco will be detailed. Smokers are 
defined as people having smoked at least one cigarette, 
or one cigar or one pipe per day for at least one year. 
Data recorded about cigarette smokers have been pre¬ 
viously described (Benhamou et al., 1985). The fol¬ 
lowing data on cigar and pipe use were collected for 
each smoker: age at beginning and duration of smok¬ 
ing, frequency and depth of inhalation. In addition, the 
length of the cigar usually smoked, the two last brands 
of cigars smoked, and for each the number of cigars 
per day, was recorded. Similarly, the number of pipes 
smoked per day was recorded. The daily consumption 
of cigars has been calculated by dividing the total 
lifelong number of cigars smoked by the overall dura¬ 
tion of smoking in days. 

Adjusted RR of lung cancer and 95 % Cl have been 
estimated with the Mantel-Haenszel method (Mantel, 
1963). 


The distribution of the different patterns of tobacco 
use among males is presented in Table II. Eighty-five 
percent of the cases and 61% of the controls were 
lifetime smokers; in contrast, few men were lifetime 
cigar or pipe smokers: 0.6% and 0.3% respectively 
among cases, and 1.0% and 1.9% respectively among 


Abbreviations: Ct, confidence interval; RR, relative risfc(s). 


^To whom reprint requests should be seat, at the institut Gus¬ 
tave Roussy, Departement de Statistique Medicale, Rue Camiile 
Desmoulins, 94805 Villejuif, France. 
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TABLE I - PERCENTAGE DISTRIBUTION OF HISTOLOGICAL TYPES AMONG MALES WITH LUNG CANCER 
_ACCORDING TO SMOKING HABITS 


Histological 

types 

Non- 

smokers 

Cigar 

1 ? 

Cigarette 

Cigar and 
cigarette 

Pipe and 
cigarette 

Other 

Total 

Total 

36 

9 

5 

1298 

68 

76 

37 

1529 

Squamous 

55.6 

77.8 

100.0 

71.8 

67.7 

80.3 

56.8 

71.4 

Small, oat, 

5.6 

11.1 

— 

8.3 

14.7 

6.6 

8.1 

' 8.4 

. spindle 

Kreyberg I 
type not 

5.6 


■ 

-2,6 

2.9' , 

1.3 

. 2.7 

2.6 

distinguished 

Adenocarcinoma 

25.0 

—. 

— 

8.5 

8.8 

2.6 

16.2 

8.7 

Mixed Kreyberg 

_ .. 

— 

— 

0.3 

— 

_ 

— 

0.3 

I and II 

Kreyberg type 

8.3 

li.l 

— 

8.5 

5.9 

9.2 

16.2 

8.6 

unspecified 










TABLE II - RELATIVE RISKS OF LUNG CANCER ACCORDING TO DIFFERENT SMOKING PATTERNS 


Type of tobaccos 

Number of 

Number of 
controls 

RR' {95 % Cl) 

p 

Non-smokers 

36 

650 

1.0 


Cigars only 

9 

29 

5.6(2.3-13.5) 

<0.001 

Pipes only 

5 

56 

1.6 (0.5-4.5) 

NS : 

Cigarettes only 

1298 

1759 

13.3 (9.3-19.1) 

<0.001 

Cigarettes and 

68 

.144 

8.5 (5.4-13.6) 

<0.001 

cigars 

Cigarettes and 

76 

172 

8.0(5.1-12.6) 

<0.001 

pipes 

Cigars and 
pipes 

Cigarettes, 

1 

19 

1.0(0.1-7.0) 

NS^ 

36 

70 

9.3 (5.3-16.2) 

<0.001 

cigars and 
pipes 

Total 

1529 

2899 




'All RR were calculated verms non-smokers.-‘NS: nor significant. 


controls. When compared to non-smokers, an excess 
of lung cancer risk {p< 0.001) was found for: lifetime 
cigarette smokers (RR = 13.32), mixed cigar and 
cigarette smokers (RR = 8.53), mixed pipe and ciga¬ 
rette smokers (RR = 7.98) and mixed cigarette, cigar 
and pipe smokers (RR = 9.29). An increased risk 
(p< 0.001) was also found for lifetime cigar smokers 
(RR = 5.60). In contrast, RR for lifelong pipe smok¬ 
ers (RR = 1.61), although increased, was not statisti¬ 
cally significant. This lack of significance may be due 
to the small number of cases in this smoking category. 

Lung cancer risk with years of cigar use was esti¬ 
mated .after adjustment for cigarette exposure, defined 
by duration of cigarette smoking and by number of 
cigarettes smoked per day. The risk was not signifi¬ 
cantly increased with greater duration of cigar smok¬ 
ing (RR = 1.20), after adjustment for cigarette 
exposure (Table III). The same analysis was performed 
after adjustment for tvpe of cigarette smoked ‘'light 


dark) and use of filter. Three categories were defined: 
the first one concerned those having smoked filter 
cigarettes for at least half of their tobacco-smoking 
history, whatever the type of tobacco smoked; the 
second concerned chose having smoked filter cigarettes 
and also light tobacco for less than half their smoking 
history; and the last concerned those having never 
smoked anything but dark tobacco non-filter ciga¬ 
rettes. The lung cancer risk was not significantly in¬ 
creased with greater duration of cigar smoking (RR = 
1.13), after adjustment for type of cigarettes smoked 
(Table IV). The adjusted RR were recalculated with 
number of cigars smoked per day instead of duration 
of cigar smoking and similar results were obtained. 

The same analyses were performed among mixed 
.pipe and cigarette smokers (Tables,V and VI)..RR'of 
lung cancer was not significantly increased with greater 
pipe exposure after adjustment for duration of cigarette 
smoking nsd number of cigarette? *rr«"ked n«*r,riny (RR 



’.All RR were calculated versus only cigar smokers for less than 15 yr.-'Chi-squarc test of homogeneity was 
not sign i lieu ni. 


" = 0.95) o 
In Tables 

to be sin 
smokers, 
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TABLE IV -RR 1 OF LUNG CANCER BY YEARS OF CIGAR USE AND BY TYPE OF CIGARETTES SMOKED 
_ (CASES/CONTROLS! _ 


Cigar use 
(yr) 


Type of cigarettes smoked 


Adjusted RR 3 for cigarette 
smoking characteristics 
(95% Cl) 

Ocig 

Mostly 

filter 

Mostly non-filter, 
mostly dark 

No filter, 
all dark 

<15 

1,00 

1.20 

8.18 

4.21 

1.00 


(1/9) 

(2/15) 

<10/11) 

(22/47) 


>15 

3.60 

.1.50 

4.20 

5.21 

1.13 (0.64-1.99) 


(8/20) 

(3/18) 

(7/15) 

(22/38) 



‘All RR were calculated versus only cigar smokers for less than 15 yr.-^Chi-square test of homogeneity was not 
significant. 


TABLE V - RR 1 OF LUNG CANCER BY YEARS OF PIPE USE AND BY DURATION AND NUMBER OF 
_CIGARETTES SMOKED (CASES/CONTROLS) 


Duration of cigarette smoking and ' • - • 

number of cigarcttcs/day _ Adjusted RR_ cm cigarette 


'(yr) 

Oyr 

<35 yr 

>35 yr 

smoking characteristics 
(95% Cl) 


Ocig. 

<20 cig. 

>20 cig. 

<20 cig. 

>20 cig. 

<10 

1.00 

1.35 

5.10 

4.45 

13.64 

1.00 


(0/5) 

(3/28) 

(9/20) 

(9/23) 

(15/12) 


>10 

1.17 

3.86 

3.82 

3.67 

9.87 

0.95 (0.56-1.62) 


(5/51) 

(6/18) 

(8/24) 

(9/28) 

(17/19) 


'All RR were calculated versus oay pipe smokers for 10 y.r or less.-'Chi-squatc test of homogeneity was nyt 
significant. 


= 0.95) or for type of cigarettes smoked (RR * 1.04). 
In Tables III and V, age at first cigarette was verified 
to be similar in each smoking category for mixed 
smokers. At the same time, in Tables IV and VI, 
duration and daily consumption of cigarettes were ver¬ 
ified to be similar. 

A separate analysis was performed among mixed 
cigar and cigarette smokers who first smoked ciga¬ 
rettes and then changed to cigars. It appears that their 
lung cancer risk was significantly lower (RR — 0.40, 
p<0,01) than that of lifetime cigarette smokers after 
adjustment for the whole duration of smoking (i.e,, 
cigarettes plus cigars). The significant decrease in risk 
was likely to be due to the differences in inhalation 
characteristics: about 15% of the patients who switched 
from cigarettes to cigars inhaled cigarette smoke but 
never inhaled cigar smoke. A similar study was con¬ 
ducted for mixed pipe and cigarette smokers versus 
lifetime cigarette smokers; the adjusted risk was not 
significantly lower (RR = 0.34), probably because of 
the small number of patients. 

Inhalation 

The RR associated with inhalation of cigar, pipe and 
cigarette smoke according to smoking history, are pre¬ 
sented in Table VII. The percentage of cases and con¬ 
trols who never inhaled the cigar smoke was greater 
among lifetime cigar smokers (67 % and 97 % respec¬ 
tively) than among mixed cigar and rionrpttt. 


(50% and 68% respectively). RR of lung cancer were 
significantly increased (p<0.05 linear trend tests) with 
the frequency of inhalation of cigar smoke for exclu¬ 
sive cigar smokers as well as for mixed cigar and 
cigarette smokers. 

For mixed smokers, the risk remained significantly 
higher (RR = 2.71 £><0.06) when adjusted for inha¬ 
lation of cigarette smoke. Similarly, among lifetime 
pipe smokers more cases and controls never inhaled 
the pipe smoke (100% and 86% respectively) than 
among mixed pipe and cigarette smokers (59% and 
73 % respectively). A significant increase in lung can¬ 
cer risk (p<0.05) was found with the frequency of 
inhalation of pipe smoke among mixed pipe and ciga¬ 
rette smokers; however, this increase in risk disap¬ 
peared when inhalation of cigarette smoke was taken 
into account (RR = 1.11). The percentage of cases 
and controls who never inhaled cigarette smoke was 
greater in both cigar and cigarette smokers (44% and 
57% respectively), and in both pipe and cigarette 
smokers (29% and 51% respectively) than in lifetime 
cigarette smokers (24% and 34% respectively). In 
each smoking category (cigar and cigarette, pipe and 
cigarette, and exclusive cigarette), an increasing lung 
cancer risk (p< 0.10) was found with greater exposure 
to cigarette smoke. Moreover, half of the mixed cigar 
and cigarette smokers never inhaled cigar and cigarette 
smoke, and similarly half of the mixed nine and eign- 
icuc sniOKcrs never inhaled pipe and cigarette smoke. 


TABLE VI - RR' OF LUNG CANCER BY YEARS OF PIPE USE AND BY TYPE OF CIGARETTES SMOKED 


(CASES/CONTROLS) 


Pipe use 

(yr) 


Type of cigarette smoked 


Adjusted RR 2 on cigarette 
smoking characteristics 
(95% Cl) 

Ocig 

Mostly 

filter 

Mostly non-filter, 
mostly dark 

Nq filter, 
all dark 

^10 

1.00 

2.68 

4.09 

6.01 

1.00 


(0/5) 

(4/18) 

(6/17) 

(26/48) 


>10 

1.17 

10.04 

7.21 

3.67 

(.04 (0.63-2.74) 


(5/51) 

(10/11) 

(9/14) 

(21/64) 



* Ail RR were calculated versus only pipe smokers for 10 yr or less.-^hi-sijuare wu of homogeneity was nut 
significant. 




Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 


2063630503 







828 


BENHAMOU ET AL. 


TABLE VU - SR 1 OF LUNG CANCER BY FREQUENCY OF INHALATION OF CIGAR, PIPE AND CIGARETTE 
_ SMOKE ACCORDING TO SMOKING HABITS _ 


A. 

Frequency 
of inhalation 



Cigar smoke inhalation 




Cigar only smokers 


. Cigar 

and cigarette smokers 

Cases 

Controls 

RR 

Cases 

Controls 

RR 

Never 

6 

28 

3.9 

35 

101 

6.1 

Sometimes or rarely 

1 

0 

— 

2 

15 

' 2.4 

Always or usually 

2 

1 

36. L 

30 

.. 28 - 

19.4 

Rvalue for trend 



<0.01 



<0.01 

B. 



Pipe smoke inhalation 



Frequency 
of inhalation 


Pipe only smokers 


Pipe and Cigarette smokers 

Cases 

Controls 

RR 

Cases . 

Controls 

RR 

Never 

5 

48 

1.9 

45 

125 

6.5 

Sometimes or rarely 

• 0 

•6. 

_ 

. 15 

23 

. .-11-.8 

Always or usually 

■ 0 

2 

— 

16' 

24 

' 12.0 

p-value for trend 






<0.05 


frequency 
of inhalation 

Cigar and cigarette 
smokers 

Pipe and cigarette 
smokers 


Cigarette only 
smokeis 

Cases 

Controls 

RR 

Casts 

Controls 

RR 

Cases 

Controls 

RR 

Never 

30 

82 

6.6 

22 

88 

4.5 

312 

598 

9.4 

Sometimes or rarely 

3 

15 

3.6 

10 

23 

7.9 

116 

185 

11.3 

Always or usually 

35 

47 

13.4 

44 

61 

13.0 

870 

973 

16.1 

/7-value for trend 



<0.07 



<0.01 



<0.06 


1 All RR were calculated versus non-smokers. 


Epidem. Same. 

I lOLY, O.G., Ll 

i and lung cance 

( (1983). 

' - -LUBINj J,H., B 
_C;R.» Kunze, 
lung cancer ris 
Cancer, 33,56 l 
Lubin, J.H., Ri 
with cigar and 
(1984*). 
Mantel, N., 1 
) extension of th 
58,690-7 


DISCUSSION 

Several studies have shown that pipe and cigar 
smokers have higher lung cancer mortality rates than 
non-smokers, but a lower risk of developing lung can¬ 
cer than cigarette smokers (US Surgeon General, 
1979). The results in our study are consistent with 
those reported in the literature: in relation to rates for 
non-smokers, lung cancer risks for lifetime cigar and 
lifetime pipe smokers (RR - 5.60 and 1.61 respec¬ 
tively) were increased, but to levels below those seen 
for lifetime cigarette smokers (RR = 13.32). More¬ 
over, mixed cigar and cigarette smokers, and mixed 
pipe and cigarette smokers, were at intermediate levels 
of risk (RR = 8.53 and 7.98 respectively). These 
results are similar to those reported in the overall 
international case-control investigation (Lubin et al. f 
1984b). The lack of significance of most relative risks 
associated with pipe smoking is likely to be due to the 
small numbers of pipe smokers. 

The low number of patients in our study having 
smoked cigars’ or pipes exclusively • can be explained 
by the-fact that, in France, the sale of cigars'and pipe 
tobacco represents a very slight proportion of that 
compared to cigarettes. For example in 
icite sales were 13 times higher than cigar sales (Hill 
and Flamant, (in press). 

The differences in levels of risk can be explained by 
inhalation patterns: the vast majority of exclusive cig¬ 
arette smokers inhale smoke, whereas most exclusive 
cigar or pipe smokers do not (Lubin et ah, 1984b). 


Similarly, the proportion of both cigar and cigarette 
smokers who inhale is intermediate between that of 
exclusive cigar and exclusive cigarette smokers (Lubin 
etal ., 1984b). These differences in inhalation practices 
could be explained by a greater alkalinity of the smoke 
of pipes or cigars which is more irritating to the respi¬ 
ratory tract; and therefore reduces the depth of inhala¬ 
tion (Bailey, 1984). 
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Lung cancer and women: Results of a French case-control study 


E. Benhamou', S. Benhamou 2 & R. Flamant'*' 


1 Department de Statistique Medicate and •Unite de Reeherches en Epidemiologic des Cancers de 1'INSERM (U 287), Institut 
Gustave Roitssy, 94SQ5 ViHcjuif Ccde.x, France. 


Summary Ninety-six women with Histologically confirmed lung cancer and 192 matched controls were 
involved .in :m international case-control study conducted from 1976 to 1980. The aim of this study; was art 
examination of the effects of different smoking habits, especially the type of cigarettes smoked (lighter dark 
tobacco and filter or nonfiller use) on the occurrence of lung cancer in French females. All these patients were 
cither nonsmokers or lifetime cigarette smokers. Matched relative risk (RRj of smokers compared Lo 
nonsmokers was found to be increased for both Kreyberg I (RR = 6.6) and Kreyberg II (RR = 2.l) categories: 
however, this increase was significant (F<0-0001) only for Krcyberg 1 lung cancer. A significant increase 
(A <0.0001) in matched RR was found with early age at first cigarette smoked, daily consumption, duration 
of smoking, frequency of inhalation, use of dark tobacco and use of nonfiltcr cigarettes. Matched RR 
associated with smokers not always using dark tobacco and those smoking only dark tobacco as compared to 
nonsmokers were significantly increased (trend test 7 > <0.000L). On the contrary, the: increase of RR was not 
significant when cither daily consumption, or duration of smoking, or age at first cigarette was taken into 
account. Lung cancer appeared to be associated with daily consumption and use of nonfiltcr cigarettes in a 
matched logistic regression. 


The incidence of lung cancer among women is increasing in 
most industrialized countries. In recent years, the rate of 
increase among women has been greater than among men. 
However, the mortality rate of lung cancer among males is 
still very much higher than in females: for instance, in the 
United Stales, it has been reported to be twice as high as in 
females (Starzik, 1983). Most authors concur in the belief 
that, if this trend persists in the United States, lung cancer 
will he the major cause of death by cancer among women, 
instead of breast cancer - as observed now in California, 
Washington and Louisiana (Loeb et a!., 1984) - and lung 
cancer death rales for females may equal those for males by 
the year 2000 (Starzik. 1983). This evolution is associated 
with an increase in cigarette consumption among females 
over the past 20 lo 30 years (Fraumeni & Blot, 1982). 
The situation in France is, however, unusual insofar as 
lung cancer mortality in females is low compared to other 
industrialized countries (Hirohata et al„ 1982) and increased 
only very slightly between 1952 and 1982 (1NSERM, 1980; 
1984). 

A large number of epidemiologic studies on lung cancer 
have been reviewed in Iwo reports of the Public Health 
Service (Office on smoking and health. 1980; 1982). Over the 
past thirty years, the association between lung eanecr and 
tobacco consumption (principally cigarettes) among males 
has been demonstrated.'and in some recent investigations 
among females, lung cancer and the use of tobacco have also 
been found to be associated, though less strongly (Office on 
smoking and health, 1980). 

This paper reports the results observed among females of 
a L'iisi'-rnnirnl sliulv ntuliTinkcn In evahi'ilc The n>le of 
cigarette smoking habits, especially the type of cigarettes 
smoked (dark or light tobacco and filter or nonfiller use) in 
the causation of lung cancer. 

Materials and methods 

An epidemiologic study on lung cancer was conducted 
simultaneously in France and in Tour other European 
(countries Austria, Germany, Italy (Milan. Rome), and 
Scut land with the support of the US National Cancer 
Institute. In France, this ease-control study was performed 
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from 1976 to 1980. A total of 1,625 cases with histologically 
confirmed lung cancer and 3091 controls whose current 
diseases were not tobacco-relatcd were included. Each case 
was matched with two controls for sex, age at diagnosis, 
hospital of admission and interviewer. A complete 
description of this study can be found in previous papers 
(Lubin et at.. 1984; Bcnliarpou et ul.. 1985). The results 
presented here are those observed in females; that is, 96 cases 
and 192 matched controls. 

Of these 96 cases. 50 cancers were squamous (52%), 16, 
undifferentiated (17%), 24, adenocarcinoma (25%) and 6, 
unspecified (6%). The first two histological categories 
(squamous and undifferentiated) constitute the Kreyberg I 
category (66 cases), and the third (adenocarcinoma type) 
constitutes the Kreyberg II category (24 cases). 

Among the 192 controls, the main diagnostic categories 
were: bone diseases (21%), malignant tumours (14%) 
excluding respiratory tract, oesophagus, liver, pancreas, 
bladder and kidney, trauma (13%), viral and other infective 
diseases (8%). benign tumours (4%) and neurological 
diseases (3%). 

Analytical method 

Adjusted RRs of lung cancer were estimated using the 
Mantcl-Hacnszcl method (Mantel, 1963), and 95% Cl with 
the use or the Cornfield (1956) method. The different 
parameters characterising the smoking habits have been 
analysed by a logistic regression (Brcslow & Day, 1980) 
taking into account the full matching of each case with her 
two original controls. In order not to eliminate matched 

.iiiiua.v iiuiisiiiuniis vvviC iCiuincu Hi m, analysis, i uc Luumg 

used allows the definition of all possible combinations of 
cigarette exposure, and the definition of the referent category 
(nonsmokers) by combining nonsmokers with the lowest 
level of exposure for three of the four variables used. 


Results 

Mean aye at diagnosis and educational level do not dificr 
significantly cither between cases and controls, or between 
Kreyberg I and Kreyberg II cases (Table I). 

Smoking habits 

All smoking cases and controls used only cigarettes. The 
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Tabic I Distribution of Kreyberg I and Kreyberg II lung cancer 
cases and their controls by age at diagnosis and educational level 



Kreyberg l 
(66) 

Controls 

(132) 

Kreyberg II 
(24) 

Controls 

(48) 

Age uL diagnosis 
(years) . 

<40 

1 

2 

0 

2 

40-49 

11 

13 

21 

17 

50-59 

39 

38 

29 

33 

60-69 

29 

25 

29 

29 ‘ 

£70 

20 

22 

21 

19 

Mean uec 1 ±2 s.e.) 

.593 

59.7 

59.9 

59.4 


(2.4) 

' (1.8) 

143) 

(3.1) 

Education (years) 

<8 

61 

62 

62 

69 

8-13 

36 

30 

38 

27 

£14 

3 

8 

0 

4 

Mean years 

7.0 

6.9 

5.8 

6.2 

(± 2 s.c.) 

(0.9) 

. (0.6) 

(1.4) • 

(0.9) 


percentage of regular smokers, i.c. people having smoked at 
least one cigarette per day for at least one year was, of 
course, significantly greater (Z 5 <0.0001) among cases (48%) 
than among controls (17%). It was, moreover, significantly 
higher (P< 0,05) in Kreyberg I cases (55%) than in 
Kreyberg II cases (29%). The matched RR of smokers 
relative to nonsmokers in the Kreyberg I category was 6.6 
(P <0.0001). On the contrary, in the Kreyberg II category, 
the excess of risk for smokers versus nonsmokers (RR = 2.1) 
was not significant, probably due to the low number of cases 
(Table II). 

Separate study of the different parameters measuring the 
exposure to cigarettes, among the 96 cases and 192 matched 
controls, showed an increased matched risk in smokers 
compared to nonsmokers for the following parameters: age 
at first cigarette, daily consumplion. frequency of inhalation 
and duration of smoking (Table III). Trend tests were highly 
significant for each of these four variables (P<0.0001}. 

In this study, 58% smokers smoked dark tobacco 
exclusively. Three, categories of smokers were defined: .the 
first comprised those having smoked dark tobacco for half 


of t 
ihos 
theii 
liavi 
dark 
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Table II Matched RR of lung cancer of smokers to nonsmokers 



Kreyberg l 



Kreyberg II 




Cttsvx Controls 

RR * 

VS"., Cl 

Coses 

Controls 

RR- 

vr„ ci 

Nonsmokers 

30 109 

1.0 


17 

41 

1.0 


Smokers 

36 23 

. 6.6 h 

3.0-14.4 

7 

7 

2.1 

0,7-6.4 


“All matched RR were calculated versus nonsmokers. h P< 0.0001. 


Table HI Matched RR of lung cancer according to variables characterizing cigarette consumption 



Cases 

Controls 

RR* |05"„ Cl) 

Trent1 test 
P-ruluc 

Nonsmokers 

50 

159 

1.00 


Age at first cigarette smoked (yrs) 

>30 

4 

6 

1.77 (0.48-6.55) 

<0.0001 

21-30 

15 

13 

3.72(1.61-8.58) 


, <20 

27 

14 

8.16(3.99-19.64) 


No. of cigarettes smoked per dav 
<10 

s 

14 

133(0.41 3.73) 

<0.0001 

10-19 

11 

11 

2.88 (1.16-7.15) 


£20 

30 

8 • 

19.97 (5.96 66.93) 


Duration of smoking (vrsl 

1-20 

j 

1j 

l.ij tu..<4 .\62j 

<0.0001 . 

21-40 

28 

15 

6.21 (2.79-13.821 


£41 

13 

. 5 

9.45(162.34.17) 


Inhalation 

No 

15 

18 

180(1.25-6.28) 

<0.0001 

Yes 

31 

15 

6.58.(3.11-13.94) 


Type of tobacco 
< 50" „ dark 

12 

13 

187 (1.20-6.89) 

<0.0001 

51- 99",, dark 

4 

4 

4.77 (1.06-21.421 


I00"„ dark 

30 

16 

6.10(2.91 1177) 


Use of filter 
<50 " d non filler 

17 

20 

154113! 5.311 

<0.0001 

M 99",, non filter 

12 

9 

7.15(125 21771 


lixr,, non filter 

17 

4 

16.01 (4.72 54.331 



''All matched RR were calculated rcrstis notisinokcrs. 
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of their tobacco history or less (g50% dark); the second, 
those having smoked dark tobacco for more than half of 
their tobacco history {>50% dark) and the last, those 
having never smoked anything but dark tobacco (100% 
dark). Similarly, considering the use of filters, three 
categories were defined: the first comprised those having 
smoked nonfilter cigarettes for half of their tobacco history 
or less (^50% nonfiltcr); the second, those having smoked 
nonfilter cigarettes for more than half of their tobacco 
history (>50% nonfiltcr). and the last, those having always 
smoked nonfiltcr cigarettes (100% nonfiltcr). A significant 
increase (P <0.0001) of lung cancer matched risk was found 
with the type of tobacco smoked and with the use of 
nonfiller cigarettes (Table III). An increased risk, although 
not significant, was found for 100%' dark tobacco versus 
g50% dark tobacco users (RR =2.04) after adjustment for 
age. On the contrary, the excess or risk for 100% nonfiltcr 
versus ^50% nonfiltcr users (RR=4.4*1) was significant 
(Pc 0.03). 

All the parameters described above were studied together 
in a matched logistic model. This method allowed the 
estimation of RR for each variable when adjusting on the 


others. Table IV shows a significant excess of risk associated 
with daily consumption (P<0.03) and use of nonfilLer 
cigarettes (/*<0.06). An increase of risk, although not 
significant, was found with duration of smoking and 
frequency of inhalation. The significance of age at first 
cigarette and type of tobacco disappeared as soon as 
duration was introduced into the model, so that these two 
covariates were not taken into account in the final model. 
However, the small number of cases and controls, associated 
with the strong correlations of the smoking-related-variables 
do not allow a clear interpretation of these results. The effect 
of the type of tobacco was studied using a matched logistic 
regression (Table V). Two categories of tobacco smokers 
were defined (100% dark tobacco users or not). RR 
associated with each category of smokers as compared to 
nonsmokers were significantly increased (trend test 
P< 0.0001), On the contrary, the increase of RRs were not 
significant when either daily consumption or duration of 
smoking, or age at first cigarette was taken into account. 

Among smokers, 19.5% eases and 27.3% controls were 
ex-smokers. The excess of risk of current smokers to ex¬ 
smokers was not statistically significant and though the 






Table IV Results of the multivariate analysis of characteristic parameter of smoking habits in cases 
and matched controls 


VuriuMea 

Log likelihood 

RR \95";„ Cl) 

P value (trend) 

No variable 

All variables 

-105.47 
-81.84 



No. of eiguretUasAlay 
Nonsmokers 
<10 

10-19 

*20 

- 83.72“ 

1.00 

0.57(0.11-2.59) 

0.89 (0.18-4.44) 

4.85 (0.66-35.64) 

, <0.03 

Use of filter 
g 50 ",\ nonftlier b 
> 50"„ non filter 

KM) nonfiltcr 

-83.15“ 

1.00 

1.27 10.27-5.95) 

3.62 (0.68-19.18) 

<0.06 

Duration of smoking, yr 
£2 CP 

21-40 

>40 

-82.03“ 

1.00 

210(0.49-8.96) ' 

3.27 (0.44-24.14) 

NS 

Inhulution 

Never” 

Mostly or always 

-81,87* 

1.00 

1.54 (0.44-5.45) 

NS 


'Value represents the log likelihood function when the corresponding covariale is removed from 
the all variables model- 'The less exposed category includes ncmswwkers. 


I'lmimv Considering nonsmokers as referent category for each of the 4 variables, the regression 
model is overpnrametrised. The coding used allows the definition of all possible and logical 
combinations of cigarette exposure, and the definition of the referent category (nonsmokers) by 
combining nonsmokers with the lowest level id exposure Tor } of the 4 variables introduced in Lhe 
model. For each covariale, the risk presented in the Table, adjusted on the other covariales, is 
estimates versus the defined referent category. However, in the risk function, as soon as cigarette 
consumption defined versus nonsmokers is introduced, the estimated risk is calculated versus 
noilMiiokers. 


Table V Matched R R (95“ (1 Cl) of lung cancer by type of cigarettes smoked 



RR 

RR 

udjusfcd on doily 
consumption 

RR 

adjusted mi 
duritiion 

RR 

adjusted on age 
at first cigarette 

Non smokers 

1.00 

1.00 

1.00 

1.00 

Not always dark 

3.20 

(1.43 7.16) 

1.06 

(0.36 3.07) 

1.32 

(0.44-3.88) 

1.56 

(0.51-4.80) 

Always dark 

5.94 

|2Sh 12.311 

0.74 

(0.19 2.86) 

1.86 

10.58 5.95) 

221 

(0.62-7,88) 

1 IO„J I.M 

<0.0001 

NS 

NS 

NS 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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number of years since cessation is greater among controls 
(11.4) than among cases (5,1), the difference was not 
significant. 


Discussion 

Genera! critical comments on the protocol of this 
international case-control study have been presented in 
recent papers on the total international data (Lubin et «/., 

1984) and about French data in men (Benhamou cl al., 

1985) . 

Smoking-related variables found to be significantly 
associated with Krcyberg I, were also found to increase the 
risk of adenocarcinoma (Lubin & Blot. 1984). In this study, 
the association between cigarette smoking habits and lung 
cancer among females was found to bo significant 
(P <0.0001) for the Krcyberg 1 category. The small number 
of women with adenocarcinoma can explain the lack of 
significant difference in the association between lung cancer 
and cigarette exposure. 

The analysis of the different measures of exposure to 
cigarettes need to be interpreted cautiously because of the 
relatively small number of women. However, because of the 
low incidence of female lung cancer in French women, the 
same amount of time was necessary to include these 96 cases 
as was needed for the 1,529 male lung cancer cases of this 
study. This low number of cases is likely to explain why 
risks associated with classical variables such as duration of 
cigarettes, although increased, were not significant in the 
multivariate analysis; moreover, proper effects of type of 
tobacco and use of filter could not be evaluated 
simultaneously. In spite of these reservations, the results 
observed for filter lise arc consistent in matched univariate 
analysis and matched logistic regression, i.c. a more harmful 
effect of nonfiltcr compared to filler use. The effect of dark 
compared to light tobacco, though increased, is not 
significant, probably because of the small number of patients 
smoking light tobacco. 

The usual differences reported in the distribution of the 
different histologic types of cancer among females, compared 
with those observed among males (Office on smoking and 
health, 1980, 1982; Lubin & Blot, 1984) are also found in 
our study: the percentage of Krcyberg I cases was greater 
among males (82%) than among females (69%); and, 
contrary to this, Kreyberg II lung cancer was more frequent 
among females (25%) than among males (9%). Also, as 
described in other studies (Office on smoking and health, 
1980, 1982), within each histologic type, the percentages of 
smokers arc quite different: in our study, among males and 
females, the percentages of nonsmokers among 
adenocarcinoma (8% and 71% resp.) arc greater than 
among Krcyberg I cases (2% and 45% resp.). 

The results of this study confirm those of the literature, 
i.c. a stronger association between lung cancer and cigarette 


smoking among males than among females, and among 



lower risk of lung cancer observed for women than for men, ■ 
must be interpreted cautiously. Indeed, in our sample, 
although the mean age at diagnosis was similar among male 
and female eases, tobacco habits were very different for male 
and female populations with Kreyberg I iung cancer. Among 
smokers, the average age at first cigarette among women (23 
yrs) was significantly greater (/»<0.001) than among men (19 
yrs). The average number of cigarettes smoked per day 
among women was 22, and the average duration of the 
smoking habit was 34 years. These figures were lower than 
those observed for men (24 cigarettes per’day. and 38 yrs 
resp.). Similarly, for women with iung cancer, the percentage i 
of subjects who inhaled deeply was 36%. the percentage of ! 
lifetime dark Lobacco smokers Was 69% a raj the percentage 
of exclusive nonfiltcr cigarettes smokers was 33%. For men. 
these percentages were’higher (37%, 91%, 65"/* resp.). i 

Thus, the lower risk of Krcyberg I iung cancer for women 
versus men could be partially explained by these differences 
in smoking habits. However, the substantia] percentage of 
nonsmokers among women with lung cancer, especially 
adenocarcinoma, is consistent wlih the implication of risk 
factors such as hormones exclusive to women (Lubin & Blot, 
1984). 

Concerning iung cancer in women, the situation in France 
is very special, since lung cancer mortality in females is low 
compared to other industrialized countries (Hirohata el id., 
1982) and has increased only very slightly between 1952 and 
1982. This can be explained by later smoking patterns in 
French women compared, for instance, to American women 
and we can expect a higher frequency of lung cancer in 
French women over the next few years. 

Existence of a 25 to 30 year interval before the marked 
increase in consumption of cigarettes by women as compared 
to men (Hill & Flamanl, 1985). suggests that current figures 
may not yet constitute, particularly in France, a demonstration 
of the maximal health effects of smoking in women. 
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Toward the Decline of Lung Cancer 

Marc T. Goodman and Ernst L. Wynder 

Cancer Research Center of Hawaii, University of Hawaii at Manoa, Honolulu, Hawaii 96813 
(M.T.G.) and Division of Epidemiology, Mahoney Institute for Health Maintenance, 

American Health Foundation, New York, New York 10017(E.L.W.) 

Recent declines in the rate of lung cancer among young adults in the United States 
and Europe cannot be explained completely by reductions in the prevalence of 
current smoking. The effect of other factors on trends in lung cancer incidence 
and mortality are discussed, including the role of smoking cessation, alterations 
in the tar and nicotine content of cigarettes, occupational exposure, air pollution, 
and nutrition. 

Key words: lung cancer decline, smoking cessation, low-tar yield cigarettes, occupational expo¬ 
sures, air pollution, nutrition 

During the past four decades there has been a dramatic increase in the incidence 
of lung cancer in men throughout much of the world. Lung cancer is the leading 
cause of cancer death in men in most countries, and in 1985 it will be the leading 
cause of cancer mortality in women in the United States [1]. An examination of sex- 
specific incidence rates in this country demonstrates a steady increase in the number 
of new cases of disease, especially among the older cohorts. The rate of increase is 
declining among younger men, while among women the incidence rates are still 
climbing rather sharply. 

Data from the National Center for Health Statistics show a drop in age-specific 
mortality among men born after 1930 and possibly among women bom after 1940 [2] 
(see Figs. 1, 2). Among white males, decreases in the incidence rates for cohorts 
aged 25-34 years were found in both the Third National Cancer Survey [3] and in the 
more recent Surveillance, Epidemiology End Results (SEER) data [4], Increases in 
lung cancer incidence foi white men aged 35-44 did not peak until about 1970, when 
the Third National Cancer Institute data were collected, declining somewhat by the 
end of the 1970s. Mortality rates among this group decreased from 15 to 12 per 
100,000 per year between 1969 and 1979 [5]. While mortality rates among white 
males between 35 and 44 years of age were stable during the 1970s, increases were 
still being recorded among the older age cohorts. Incidence and mortality data indicate 
that rates may also be declining among women under 35 years of age, although 
sample sizes are too small to be certain [5] - 
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Fig. 1. Age-specific US lung cancer mortality trends among white males. Reprinted from Devesa et al, 
with permission [5]. 

Fig. 2. Age-specific US lung cancer mortality trends among white females. Reprinted from Devesa et 
al, with permission (SJ. 

The purpose of this communication is to review possible reasons for secular 
trends in the incidence and mortality for lung cancer. The extent to which changing 
patterns of tobacco consumption in the United States and the rest of the world have 
contributed to these trends will be considered in addition to the role of smoking 
cessation, alterations in the tar and nicotine content of cigarettes, occupational factors, 
air pollution, and diet. It is hoped that this epidemiological exercise will add to the 
understanding of factors that may affect the downward trend of lung cancer incidence 
in younger, United States’ male cohorts. 
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RESULTS 

Tobacco Consumption 

Smoking habits, especially in the United States, have undergone significant 
change during the past few decades. In 1955, over one half (54%) of the adult (>20 
years) male population and 27 % of adult females were present smokers of cigarettes 
[6], Adult cigarette smoking decreased among men by 1965 to 49% and increased 
among women to 32%. By 1980, it was estimated that these percentages had declined 
to 38% of adult men and 30% of adult women. Among men, this decline was greatest 
among the youngest and oldest age groups, with a 33% decline among 20-24 year- 
olds and a 37% decline among men over the age of 65 (Table I). 

The decrease in the proportion of cigarette smokers between 1965 and 1980 was 
not as great among women. There were 22% fewer smokers among women aged 20- 
24 and an increase of 75% among women over the age of 65, from 10% in 1965 to 
17% in 1980. 

Consistent with these changes in smoking patterns, the proportion of never- 
smokers by age cohort has also changed [2] (Fig. 3). The percentage of never- 
smokers in the population increased for all men less than 45 years of age and for 
women less than 35 years old. Almost one-half of the men below the age of 25 had 
never smoked cigarettes in 1980 compared to less than one-third in this age group in 
1965. Among women below 25 years of age, 50.8% claimed to be never-smokers in 
1965 versus 56.3% in 1980. Thus, by 1980, young adult men and women were 
smoking to about the same extent. 

What effect will this change in smoking habits have on lung cancer rates? It has 
been established that trends in mortality rates from lung cancer closely parallel 
changes in per capita cigarette consumption after a sufficient lag period has elapsed. 
Thus, the increased smoking prevalence in men born between 1910 and 1930 and in 
women born between 1920 and 1950 in the United States no doubt led to the 
“epidemic” of lung cancer occurring in the 1970s and 1980s [2]. This displays the 
strong coherence of the association of smoking behavior by birth cohort and subse¬ 
quent mortality experience. In England and Wales, where per capita cigarette smoking 
plateaued earlier than it did in the United States, there has been a steady decline in 
the number of deaths from lung cancer, especially among younger male cohorts, 

TABLE I. Percentage Change in the Proportion of Present and Former Smokers Among Adults in 
the United States by Sex, 1965 vs 1980 


Age group 
(years) 


Percent change 

in proportion 



Present smoker* 

Former smokers 15 

Male 

Female 

Male 

Female 

20-24 

-33 

-22 

+34 

+51 

25-34 

-29 

-28 

+40 

+45 

35-44 

-27 

-40 

+34 

+97 

45-64 

-21 

-4 

+53 

+99 

>65 

-37 

+75 

+69 

+215 

All ages >65 

-27 

-13 

+50 

-91 


*Present smoker has smoked at least 100 cigarettes and non smokers include occasional smokers. 
b Former smokers stopped smoking at least 1 year prior to interview. 

From the Surgeon General, 1982 [2]. 
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AGE COHORT 

Fig. 3. Percentage distribution of those who have never smoked cigarettes in the United States by age 
and sex, 1965 vs 1980. From the Surgeon General, 1982 [2]. 


presumably as the relative proportion of smokers in the younger generations 
diminishes. 

To illustrate this point, a comparison of mortality data from different time 
periods is informative [7] (Table II). In investigating the trend of decreasing mortality 
from lung cancer among the younger cohorts of men, the 50% decline in death rates 
cannot be adequately explained by the 20% decline in smoking prevalence [8]. 
Similarly, an analysis of prospective data of 10,000 males has shown that only 55% 
of the difference in lung cancer incidence between geographic areas in Finland and 
Norway between 1953 and 1962 could be predicted by variations in smoking habits 
[9]. A second analysis of these data, using risk indices for 1975-1979, displayed a 
slightly better fit (64%) when plotted against the original smoking indices for 1962, 
but still left over one third of the variation unexplained [10]. 


Smoking Cessation 


There is no doubt that the cessation of tobacco smoking stops the increase in 
excess risk associated with continued use of tobacco products [11-15], In a case- 
control study conducted by our group [16], we found that among subjects who had 
smoked for 20 years or more, cessation of cigarette smoking did not alter the risk of 
lung cancer for about 3 years, followed by a gradual decline in risk approaching that 
for a nonsmoker after 10 to 15 years. The speed of the decline was dependent on the 
history of the amount and duration of smoking. The lag period for the reduction in 
risk associated with smoking cessation is affected in part by selection bias. For 
instance, smokers with symptomatic conditions will often quit smoking because of 
discomfort or their physician’s advice. This effect diminishes with time, because of 
selective mortality, since people in poor health will die more rapidly than people in 
good health. 

US trends in smoking cessation correspond inversely to secular patterns in the 
proportion of current smokers. Between 1965 and 1980, the proportion of ex-smokers 
among adults in the United States increased from 20 to 30% among men and 8 to 
16% among women (see Table I). Increases in the relative proportion of ex-smokers 
in the population were greater with increasing age for both sexes. Also, the increased 
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TABLE II. Decreases in Lung Cancer, Comparing 1978 Data With Data for the Worst-Affected Generations of Men in England and Wales and in 
the United States ______ 


England and Wales 


Age 

(years) 

Worst-affected 
generation (bom ca 
1910-1910* 

Rates for 1978 compared 
with those for worst- 
affected generation 

Worst-affectcd 
generation (born ca 

1910-19II) 4 

Rates for 1978 compared with 
those for worst- 
aflfected generation 

Mortality/ 

million 

men 

Period of 
observation 

Mortality/ 
million 
men in 1978 

Decrease 

(%/year) 1 * 

Mortality/ 

million 

men 

Period of 
observation 

Mortality/ 
million 
men in 1978 

Decrease 

(%/year)“ 

30-34 

40 

1941-45 

17 

58/35 

24 

1958-62 

17 

30/18 

35-39 

98 

1946-50 

63 

36/30 

73 

1963-67 

62 

15/13 

40-44 

253 

1951-55 

138 

45/25 

219 

1968-72 

192 

12/8 

45-49 

597 

1956-60 

385 

36/20 

502 

1973-77 

480 

4/3 

50-54 

1,234° 

1961-65 

1,047 

15/15 

? 

1980 

1,021 

_e 

55-59 

2,219 d 

1966-70 

1,912 

14/10 

? 

(985 

1,647 


60-64 

3,577“ 

1971-75 

3,315 

7/5 

? 

1990 

2,625 

—,B 

65-69 

5,018 

1978 

5,018 

— 

? 

1995 

3,557 

_s 


“These are the generations with the highest death rates at ages 35-44, when substantial effects of smoking first became evident. However, if in the future the 
number of cigarettes smoked per individual will decrease, or the effective dose of noxious chemicals per cigarette will decrease, the benefits at some 
particular attained age to these two worst-affected generations may be greater than to the immediately previous generations. The maximum American lung 
cancer rates in old age may therefore be seen, at around the turn of the century, in the generation born in the few years before this “worst-affected” 
generation. 

^Percentage decrease, comparing age-specific mortality in 1978 with that for the worst-affected generation (born f9i0- II in England and Wales, bom 1927- 
28 in the United States). 

c Might have been materially larger but for changes in cigarette composition. 
d WouId have been materially larger but for changes in cigarette composition. 

"US mortality at ages 50-54 years should reach a maximum by ca 1980. 
f US mortality at ages 55-59 years is still rising. 

B US mortality at ages 60-64 and 65-69 years is still rising rapidly. 

Reprinted from Doll and Peto [7J, with permission. 
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percentage of former smokers during the 15-year period was larger among women 
than among men within each age category. This may be accounted for, in part, by the 
much larger percentages of ever-smokers and former smokers among men. For 
instance, 28% of men over the age of 64 were categorized as former smokers in 1965 
compared to 4% of women. These percentages increased to 47% of men in 3980 
(representing a 69% increase) and 14% of women (representing a 215% increase). 

To what extent has smoking cessation contributed to the apparent reversal in the 
spiralling rate of lung cancer deaths? It was noted earlier that cigarette smoking 
cessation would not immediately produce a reduction in risk of lung cancer for 
smokers, but would certainly prevent large increases in risk similar to those experi¬ 
enced by continuing smokers. While it is difficult to assess hilly the effects of tobacco 
smoking cessation on recent trends in lung cancer mortality, several prospective 
studies present evidence that smokers who quit do indeed reduce their risk of lung 
cancer. Data from 20 years of observation on male British doctors showed that 
mortality decreased with the duration of cigarette smoke cessation, although at the 
end of 15 years it was still two times that of never-smokers [12], Two other prospec¬ 
tive studies, the Multiple Risk Factor Intervention Trial (MRFIT) [17] in the United 
States and the Whitehall Study of London Civil Servants in England [18] have 
examined the relationship of smoking cessation to lung cancer risk. The MRFIT 
Study, including 12,866 high risk (heavy cigarette consumption, high blood pressure, 
high serum cholesterol) men, showed 81 deaths from lung cancer in the intervention 
group compared to 69 deaths among the usual care group after 7 years of follow-up. 
The difference between these mortality rates was not significant. Smoking interven¬ 
tion, including basic behavioral modification techniques and hypnosis, reduced the 
proportion of ever cigarette smokers in the study group from 63.8 to 32.3% after 72 
months. The proportion of ever-smokers among the usual care group was reduced 
from 63.5% to 45.6% after 72 months. This study might be used to support the 
contention that smoking cessation does nothing to reduce the risk of lung cancer. One 
needs to ask, however, whether a reduction in mortality should have been expected, 
■participants in the MRFIT program were selected specifically because they were 
considered at high risk of coronary heart disease. They were generally all heavy 
smokers at the outset of the trial. American Cancer Society data on smoking cessation 
show that long-term smokers (20 or more years) of a pack or more of cigarettes per 
day had much less substantive risk reduction than did people smoking less than a pack 
per day before quitting [19,20] (Table III). When mortality ratios for ex-cigarette 
smokers compared to never-smokers were analyzed by years of smoking cessation, 
quitters for 10 years or more had mortality ratios of 1.08 among light smokers in 
contrast to 1.50 among heavy smokers. Thus, substantial reductions in mortality were 
not as apparent in previously heavy smokers. The MRFIT participants were not only 


TABLE HI. Mortality Ratio of Current Cigarette Smokers and Ex-smokers* 


No. of 

Current 


Stopped (years) 


cigarettes smoked 

cigarette 




per day 

smokers 

1 

1-10 

10 + 

<20 

1.61 

2.04 

1.30 

1.08 

20+ 

2.02 

2.69 

1.82 

1.50 


*The mortality ratio of men who never smoked was set at 1.00. 
Reprinted from Hammond and Horn [191, with permission. 
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heavy, long-term smokers, but the follow-up data reported were only for a 7-year 
period—perhaps too short to demonstrate a significant change. 

A report of 10 years of observation in the Whitehall study, a randomized trial 
of smoking cessation in 1,445 male smokers aged 40-59 years who were at high risk 
of cardiorespiratory disease, showed a small, significant difference in mortality 
between the intervention group (I) and normal care group (NC) [18]. The I group, 
consisting of 714 smoking men, were given advice on smoking cessation, while the 
NC group of 731 men were left alone. Lung cancer death rates were reduced to a 
similar extent in participants of both groups who gave up smoking. Overall, lung 
cancer mortality was 23% lower in the I group (calculated as the estimated propor¬ 
tionate reduction in 10 year risk), although this reduction was not significant. Two 
reasons for the absence of an effect may have been that 1) the one third of smokers 
who gave up cigarettes in the I group continued to smoke pipes and cigars, and 2) 
while a decline in lung cancer risk among heavy smokers may be expected by the end 
of 9 years, differences in the number of cigarettes smoked per day in the I and NC 
groups were small, averaging three or four cigarettes by the final postal inquiry. 

Tar and Nicotine Yields 

The dose-response relationship found between the risk of lung cancer and the 
number of cigarettes smoked per day prompted the belief that lower tar in cigarettes 
would lead to a diminution in the risk of lung cancer. Reports in the literature have 
been ambiguous regarding the effects on mortality of these reductions in tar yield 
[21-33], although there now appears to be a clearer picture of possible benefits [23]. 
Peto and Doll [34] have proposed that much of the decreasing rate of lung cancer in 
British men before the age of 50 years may have resulted from the introduction of the 
filter-tipped cigarette. The British data show that the younger cohorts smoke 20% 
fewer cigarettes than the older cohorts—a difference that does not alone account for 
reductions in the rate of lung cancer found among men under the age of 45 years (see 
Table II). This finding conforms with expectations, since individuals who are less 
than 50 years will have been smoking cigarettes on average since the middle 1950s 
when substantial tar reductions in cigarettes were taking place. Changes in mortality 
rates that have occurred in cohorts older than 50 years are difficult to assess, since 
the majority of these patients began smoking with nonfilter cigarettes. Thus, studies 
of trends in mortality for this age group will include a large number of people who 
smoked low-tar cigarettes for only a fraction of their smoking lives (Goodman and 
Wynder, unpublished data, 1985) (Figs. 4, 5). Other problems such as smoking 
compensation, changes in cigarettes smoked per day, and tobacco smoke inhalation 
may also affect these findings. For instance, between 1965 and 1980, the percentage 
of male adult (^20 years) smokers who smoked at least 25 cigarettes per day rose 
from 25 to 34%, while the proportion of individuals smoking less than 15 cigarettes 
per day fell from 28 to 23% [6] (Fig. 6). Among women, these percentages were 
even more divergent, rising from 14 to 24% of individuals smoking more than 24 
cigarettes per day and falling from 44 to 34% of women smoking less than 15 
cigarettes per day. 

The tar yield of both filter-tipped and nonfilter cigarettes in the United States 
and in most other industrialized societies has declined sharply over the past few 
decades (Fig. 7). Smokers who do not compensate in full for the reduction in nicotine 
by smoking more cigarettes, puffing more frequently or with greater volume, or by 
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Fig. 4. Filter cigarette usage as a percentage of lifetime smoking experience by birth cohort. Open 
bars, cases (N = 969). Closed bars, controls (N = 1,938). 


Fig. 5. Filter cigarette usage as a percentage of lifetime smoking experience by birth cohort. Open 
bars, cases (N = 375). Closed bars, controls (N = 749). 


inhaling more deeply can expect to decrease their risk of lung cancer somewhat. Such 
a decrease would occur primarily among long-term smokers of low-yield cigarettes 
(ie, < 10 mg tar). An assessment of the effect of these changes in smoking habits is 
difficult because, to date, relatively few smokers have smoked low-yield cigarettes 
for more than 10 years: about 2% of our male and 4% of our female controls. As 
suggested in a recent report [33] and in accordance with our data, it is probable that 
the risk of lung cancer may be measured in direct proportion to the tar yield of the 
preferred brand of cigarettes smoked, once appropriate adjustment has been made for 
duration and amount. 

Occupational Factors and Air Pollution 

Although there is a large attributable risk of smoking to lung cancer, there is no 
doubt that lung cancer is a multifactorial disease. A number of occupational exposures 
have been established as risk factors for lung cancer, including exposure to arsenic, 
asbestos, bischloromethyl ether, chromium, ionizing radiation, mustard gas, nickel, 
and polycyclic hydrocarbons in soot, tar, and oil [35]. Furthermore, these substances 
may not be representative of the full spectrum of potential carcinogens. Weak risk 
factors to which a large proportion of the population is exposed may produce 
substantial changes in the background of lung cancer deaths. Since many of the 
substances listed above have been in use for less than the average induction period 
for lung cancer, it is probable that current mortality reflects early stages in what may 
be an upward trend in rates. Doll and Peto [7] have criticized the Occupational Safety 
and Health Administration estimates [36] of the proportion of all cancers attributable 
to occupation (20% or more) on the basis of what they deem to be severe overesti¬ 
mation of the number of individuals in the United States who are heavily exposed to 
occupational carcinogens. 

It is difficult to separate the effects of smoking and socioeconomic status from 
occupational and other factors [37] (Fig. 8). For instance, there is a strong interaction 
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Fig. 6. Percentage distribution of adult current smokers by grouped number of cigarettes smoked per 
day and sex, 1965 vs 1980. A current smoker has smoked at least 100 cigarettes and now smokes 
(includes occasional smokers). The 1980 data are for the last 6 months of 1980. From the Surgeon 
General, 1983 [6]. 


Fig. 7. Sales-weighted average tar deliveries, 1954-1983. 
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Fig. 8. Age-standardized smoking rates by occupational level of white male controls aged 41 through 
70 years. Reprinted from Covey and Wynder [37], with permission. 


between smoking and asbestos on the risk of lung cancer. The importance of testing 
for synergy between smoking (and socioeconomic status?) and these occupational 
exposures seems particularly important in view of the fact that there appears to have 
been no increase in the proportion of never-smokers developing lung cancer over the 
past 35 years [2,6]. Doll and Peto [7] attributed approximately 11,000 lung cancers 
to occupational factors in the United States, comprising 15% of male and 5% of 
female lung cancers. They recommend, and we concur, that there is a strong need for 
a case-control study based on a representative sample of US cases to clarify the 
relationship between smoking and occupation and the rate of lung cancer. 

Air pollution has been investigated quite extensively in association with the risk 
of lung cancer because of the direct route of exposure and urban/rural differences in 
the rate of lung cancer unexplained by variations in tobacco consumption [38]. A 
large number of pollutants have been identified as carcinogens based on animal and 
occupational evidence [39,40], which has led to speculation of a causal relationship. 
The low rate of lung cancer in nonsmoking Seventh-Day Adventists living in Los 
Angeles or Greeks and Japanese living in heavily polluted Athens and Yokohama 
suggests that if there is an effect of air pollution on lung cancer risk it is small at best. 

Nutrition 

Another consideration is whether improvements in the dietary status of young 
adults may have added to the current trends in the decline of lung cancer incidence in 
the United States among this group. The role of dietary fat, fruits and vegetables, 
vitamin A, retinoids, and other micronutrients in the etiology of lung cancer has been 
the subject of a great number of recent investigations. Examinations of nutritional 
factors in the induction of lung cancer are difficult not oniy because of the overwhelm¬ 
ing affect of tobacco smoke on risk but also as a result of the problems inherent in 
obtaining reliable dietary information. These problems have been reviewed by us in 
some detail in an earlier article [41]. As a result of these and other research obstacles, 
it is premature to come to any conclusions regarding the effect of nutritional excesses, 
deficiencies, or imbalances on the incidence of lung cancer. In spite of these reserva- 

X86:BMEC 




Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 





Toward the Decline of Lung Cancer 


187 

tions, two prospective studies with sample sizes large enough for appropriate statisti¬ 
cal analysis provide suggestive evidence that daily consumption of green-yellow 
vegetables reduces the risk of lung cancer [42,43]. The relatively low incidence of 
lung cancer in Japan compared to that in the United States while caused, in large part, 
by differences in smoking patterns, may also be influenced by dietary differences 

[43] . Although the comparatively low consumption of fruits and green and yellow 
vegetables in Japan in the past would be inconsistent with the hypothesized protective 
effect of /3-carotene, the intake of dietary fats, which may also enhance lung carcino¬ 
genesis, is also lower. 

Doll and Peto [7] have posited that a reduction of US lung cancer deaths by 
20% may be brought about by dietary means. We regard this issue as open. Investi¬ 
gations of macro- and micronutrients, especially of carotinoids on lung cancer risk 
are indicated. Case-control studies of lung cancer and nutrition must be conducted in 
a manner allowing for appropriate adjustment for smoking habits and socioeconomic 
status. Furthermore, we need to recognize that it may not be possible to obtain 
reliable dietary histories from cancer patients. Prospective studies with large-scale 
blood collection and storage for later analysis should be initiated to resolve the issue 

[44] . 


DISCUSSION 


When the link between tobacco smoking and the risk of lung cancer was 
established in the early 1950s, it was apparent that the incidence of lung cancer would 
soon become the leading cause of cancer death among men and, perhaps in the future, 
among women. This prediction has unfortunately been realized. 



Fig. 9. Teenage smoking trends: daily smoking by high school graduates. Reprinted from the National 
Institute on Drug Abuse [47], with permission. 
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Following the release of the first Surgeon General’s Report in 1964 [45] there 
have been gradual changes in smoking habits in the United States in addition to 
overall reductions in the tar yields of cigarettes. First, there was a sharp increase in 
males who quit smoking, especially among the middle-aged, upper-income groups. 
This was followed by a rise in the proportion of never-smokers among young men. 
These trends have led to an approximate 50% reduction in the percentage of male 
smokers compared to rates 30 years ago. 

Women have also begun to stop smoking in increasing numbers, although not 
to the same extent as men. The overall percentage of female smokers, however, has 
doubled since 1950. Hence, the rate of new lung cancer cases continues to climb, and 
it is expected that the rate of this incline will not fall off for years to come. 

Superimposed on these changes in the prevalence of cigarette smoking is the 
fact that the tar yield of American-manufactured cigarettes is about one half of what 
it was in 1950. Since most smokers are unlikely to compensate completely for this 
decline in tar yield, it is likely that smokers of low-tar yield cigarettes will reduce 
their risk of lung cancer significantly, an effect mostly to be seen among young 
cohorts. Efforts to reduce further the tar yields of cigarettes on the market should 
continue. The average tar yield of cigarettes should not exceed 10 mg. 

Obviously, occupational carcinogens need to be controlled to the greatest extent 
possible. Air pollution, though unlikely to affect the risk of lung cancer, should be 
monitored and reduced for other public health reasons such as general hygiene. At 
this time, no specific dietary advice can be given for the possible prevention of lung 
cancer. 

Those of us who have been involved in etiological research on tobacco-related 
cancers may derive some satisfaction from the turnaround in the lung cancer rates in 
most of the developed world. Anti-smoking campaigns have been obviously success¬ 
ful and should now focus on high risk groups such as women and lower income 
smokers. Young people should be admonished not to start smoking or, if they have 
already done so, to quit. That these preventive efforts have been fruitful is evidenced 
by a recent report released by the National Institute on Drug Abuse showing that the 
prevalence of teenage smoking continues to decline [46] (Fig. 9). The reduction in 
the risk of lung cancer in individuals who quit offers a special incentive to those in 
public health whose goal is the elimination of a preventive disease. We who have 
expended a great deal of energy toward the reduction of lung cancer and the tobacco- 
related diseases can now see light at the end of the tunnel. 
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The epidemiology of lung cancer in the West of Scotland - 
Pointers for the future? 

C.R. Gillis & D.J. Hole 

IVcst of Scotland Cancer Surveillance Unit, Ruchill Hospital. 
Glasgow, UK. 

The West of Scotland has some of the highest rates of both 
lung cancer and heart disease recorded. If an epidemiological 
study of cigarette smoking and lung cancer showed dif¬ 
ferences from those previously reported it might point to 
new approaches. A case-control study of 656 males with 
twice that number of non-smoking related controls has 
shown a linear increase in the relative risk of heart disease, 
but little increase in relative risk of lung cancer above an 
average exposure of 15-24 cigarettes per day (the cell type 
determined in 90% of cases studied). Despite the reduction 
in tar content since levels were first measured, medium tar 
cigarettes still conferred high relative risk if more than 15 
cigarettes per day were smoked. None of these findings arc 
Bjplained by smoking practices peculiar to the West of 
BFotlund. Smokers returned to the risk of lung cancer in 
non-smokers following 20 years of ex-smoking. 

A cohort of 15,399 apparently healthy males and females 
aged 45-64 was examined between 1972 and 1976 by multi- 
phusic screening for cardiovascular risk including measure¬ 
ment of blood pressure, ECG, serum cholesterol and FEV1. 
These were entered into the cancer registry in 1972. By 
December, 1986, 2711 of these have died and the cohort 
mortality for lung cancer shows, for equal amounts smoked, 
that the West of Scotland population is at more than twice 
the absolute risk of lung cancer than any of the cohort 
studies in the literature. 

Also an increasing dose response relationship for lung 
cancer was found comparing controls, passive smokers 
(relative risk = 2.4). those who smoked and smokers who 
lived in households where at least one other member of the 
household smoked. 

The rates of lung cancer in those now living in green field 
sites in the new towns around Glasgow but who lived within 
the City of Glasgow in the 1950s were only slightly lower 
than in Glasgow itself. So the additional risk of lung cancer 
from either passive smoking or atmospheric pollution does 
not account for the West of Scotland excess which continues 
to be observed compared to other Scottish cities. 

Scrum cholesterol readings from those apparently healthy 
individuals measured at least 4 years prior to the diagnosis 
of lung cancer or any other cancer show that high serum 
cholesterol levels were associated with low rates of lung 
cancer, contrary to many published findings. 

This and the surprising nature of the dose-response 
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relationship allow speculation about the existence of a 
genetic component in the aetiology. 

An epidemiological study has been carried out of know¬ 
ledge and opinion in Glasgow, Manchester and Leeds about 
symptoms and signs that may mean cancer. While know¬ 
ledge improved with increased inputs of education, education 
itself appeared less important than other variables (age, sex, 
family experience of cancer, social class) in determining 
knowledge. 


Education on lung cancer prevention in schools 
A. Chariton 

Cancer Research Campaign Education and Child Studies 
Research Group. University of Manchester. UK. 

Probably the least effective way to prevent lung cancer is to 
teach about lung cancer prevention. When the link between 
lung cancer and smoking became clear, it was generally 
assumed that if people were familiarised with this association 
they would not smoke. 

In a study by the author in 1979, children who smoked 
were significantly more likely than nonsmokers, to state that 
smoking can cause lung cancer. Bewley and her colleagues 
showed that although children could name diseases as¬ 
sociated with smoking they did not understand the meaning. 
Diseases which might strike at the age of 40 or over are 
much too distant to have any meaning for children. Some 
children enjoy the added excitement of risk. Others are made 
very anxious if their parents smoke and lectures about health 
risks can be very boring. 

It is nevertheless imperative that something should be 
done to prevent children from smoking, as Doll and Peto 
have shown that the risk of lung cancer increases the earlier 
smoking is started. 

Regular two-yearly surveys carried out by the OPCS now 
show the prevalence of smoking among children. Nearly 
30% of young people are regular smokers at school-leaving 
age. The prevalence is higher among the less academically 
inclined. A large CRC-funded study showed that among 16 
to 18-year-olds at vocational colleges the prevalence of 
regular smoking was 31% whilst in the same age group in 
the sixth forms it was 12%. The same survey showed that 
children whose parents smoke are nearly twice as likely to be 
smokers; whilst parents' approval is associated with a seven 
times increased rate. Only 2% of children would smoke if 
they thought their best friend was not in agreement. 

Young smokers are likely to attend more discos more 
often than the nonsmokers; to attend gigs more often; to 
drink alcohol more often. Young smokers are already more 
likely than nonsmokers to express positive views about 
smoking e.g. that it cairns the nerves, keeps the weight down, 
gives confidence. Perhaps this is related to advertisement- 
awareness because smokers were significantly more likely 
than nonsmokers to have a favourite cigarette advertisement. 
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Projections of Lung Cancer Mortality in the 
United States: 1985-2025 1 

Charles C. Brown , 1 Larry G. Kessler 1 A 


Lung cancer has been the leading cause of cancer 
death in the United States for the larger part of this 
century. Increases in smoking prevalence from the 
1900s through the 1950s have resulted in more than 
100,000 deaths annually. Because of the changes dur¬ 
ing the last three decades in smoking prevalence, the 
decreasing tar content of cigarettes, and the increasing 
popularity of low-tar cigarettes, trends in lung cancer 
are difficult to predict. This article presents an 
analysis of smoking and lung cancer data using an 
age-period-cohort model for projecting lung cancer 
mortality through the year 2025. The projections are 
based on the initial parameterization of the model and 
on prevention objectives related to smoking behavior 
established by the [National cancer institute, It la con¬ 
cluded that the recent trends in lung cancer are 
unlikely to be affected by changes in cigarette com¬ 
position and consumption in the near term, but in¬ 
creasing the effectiveness of anti-smoking campaigns 
can have a considerable effect on lung cancer rates in 
the more distant future. [J Natl Cancer Inst 1988; 
80:43-51] 


Trends in lung cancer mortality during this century have 
been among the most remarkable phenomena in health sta¬ 
tistics. From a relatively rare killer of both men and women 
in the early 1900s, lung cancer has developed into one of the 
biggest public health tragedies of the century, now claiming 
over 100,000 lives each year ( 1 ). Cancers of the lung and 
bronchus have been the most frequent cause of cancer death 


Abbreviations used: HIS = Health Interview Survey; ICD = International 
Classification of Diseases; NCI == National Cancer Institute. 
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of males in the United States for the past 40 years and were 
the second most frequent cause of cancer death among U.S. 
females for the past two decades. Recently, lung cancer has 
nearly surpassed breast cancer in age-adjusted mortality 
rates for women (2). 

Because lung cancer is such a major contributor to the 
Overall U.S. cancer mortality picture, its reduction is of the 
greatest priority among all the various groups involved in 
cancer control. However, the implementation of effective 
cancer control strategies and their evaluation will depend to 
some degree on what is likely to happen to lung cancer 
trends in the absence of any new major cancer control activi¬ 
ties. The purpose of this article is to present projections of 
lung cancer mortality rates through the remainder of this 
century and the first three decades of the next. These projec¬ 
tions are of considerable interest to the public health com¬ 
munity not only because they will suggest the coming mor¬ 
tality for one of the major causes of death, but also because 
they reflect the general health burden for a variety of dis¬ 
eases related to smoking. 

Although studies showing that cigarette smoking is the 
major determinant of lung cancer were presented to the 
scientific community as early as 1950, it was not until the 
first Surgeon General’s report on smoking and cancer in 
1964 that this relationship was established in a widely 
accepted public forum ( 3 ). Therefore, it is not surprising in 
reviewing the evidence concerning cigarette smoking pat¬ 
terns in the United States that the decades between the end of 
the First World War and the Surgeon General’s report were 
marked by a substantial increase in the per capita consump¬ 
tion of cigarettes, with a particularly rapid growth during the 
Second World War ( 4 ). Because there is a considerable lag 
time between beginning smoking and the development of 
cancer [e.g., Doll and Peto (5)], the effects of the tremen¬ 
dous increase in smoking have been seen in the lung cancer 
mortality statistics in the decade of the 1970s. 

Two phenomena of recent decades may have led to the 
beginning of changes in the lung cancer picture for the 
1980s and beyond (4). Recent data have shown considerable 
declines in the smoking prevalence among U.S. males, but 
slower declines for U.S. females (6,7). These declines among 
men began with the release of the 1964 Surgeon General’s 
report and continued with the removal of cigarette advertis¬ 
ing from television. Reduction in tar content of all brands of 
cigarettes and the introduction of low-tar brands beginning 
in the late 1960s should also lead to lower lung cancer risks 
even without prevalence changes. 

Changes in the prevalence of smoking and tar content of 
cigarettes have already affected U.S. incidence and mortality 




lut-ca lui men unuci age jj nuwevei, no sucu uecunc 
is yet seen in women, which no doubt reflects their dramatic 
increases in smoking prevalence during the 1960s and 
1970s. 

These complex changes in smoking behavior over time 
have lead to morbidity and mortality patterns that have 
engendered much research {10-16). These articles have 
generally attempted to explain the distinct patterns in lung 
cancer mortality by various models, sometimes taking ex¬ 


plicit account of smoking trends. Despite the use of a variety 
of models fitting available mortality data, there has been lit¬ 
tle published to date on projections of those trends. One such 
projection by Janerich (17) using a simple model suggests 
that lung cancer mortality will continue to rise at a rapid rate 
and will dominate mortality trends for the near future. For¬ 
tunately, this rapid increase is not likely to be realized, as 
recent reports (5) continue to show the decline in lung 
cancer incidence among U.S. males. Clearly, a sophisticated 
modeling approach to these trends is needed and, preferably, 
one that takes into account available data on past smoking 
behavior. 


Subjects and Methods 

The analyses presented in this article are based on the 
numbers of deaths from malignant neoplasms of the trachea, 
bronchus, and lung (ICD 162-163.0, eighth revision) occur¬ 
ring among white males and females in the United States 
during 1958-1982. We have not used data prior to 1958 
because the ICD coding changed at this time. The data, 
numbers of deaths and person-years at risk, have been 
aggregated into 12 age groups (30-34, 35-39, . . ., 80-84, 
>85) and 5 calendar year periods (1958-1962,. .1978- 
1982). Person-years at risk are approximated by mid-year 
population estimates. 

Our estimates of past smoking prevalence are derived 
from cigarette smoking histories from the 1978-1980 HIS 
conducted by the U.S. National Center for Health Statistics. 
Details of the HIS, a stratified, household-based, personal 
interview survey, are reported elsewhere (18). The respon¬ 
dents in this survey numbered 22,990 males and 26,725 
females age 17 or older at the time of the interview. Less 
than 1% of the interviews were proxies and were not 
included in our analysis. For each individual, a history of 
smoking status was derived from answers to the questions of 
current smoking status, age started smoking regularly, and 
the time since last smoked regularly. Those who never 
smoked cigarettes regularly were classified as nonsmokers 
for their life. Former smokers were classified as nonsmoking 
from the age they reported cessation of regular smoking. 
Those reported as ever smoking with partially missing 
information were classified according to the following 
assumptions: 1) When the age at initiation of regular smok¬ 
ing was unknown «0.5%), the modal age of 18 was used; 
2) when a self-reported former smoker’s time since cessation 
was unknown (1.6%), the time was assumed to be zero; 3) 
individuals who were coded as having unknown current 
Miioking siatus uui uici icpuu au age uT iiuuaiiuii (0.2vc; 
were treated as current smokers. 

Because cigarette smokers have higher mortality rates 
than nonsmokers, estimates of past cigarette smoking prev¬ 
alence based on currently living persons will understate the 
actual prevalence. We therefore followed the approach of 
Harris (6) to correct for this bias. Using his notation, we let 
P m and Q lu denote the proportions of current and former 
smokers at age t among respondents alive at age u > t An 
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estimate of the prevalence of cigarette smoking at age t, u~ t 
years in the past, is given by 

p/„\— _ Pju/SjU _ Ml 

lA ? PJSu, + Q t JF m + (l-P M ~- QJ/N.U ’ UJ 

where S m , F tu * and N tu represent the probabilities of surviv¬ 
ing from age / to age u for current smokers, former smokers, 
and never smokers, respectively. Estimates of S tu and N m are 
from the American Cancer Society study (Garfinkel L: per¬ 
sonal communication). We did not have estimates of F lu , so, 
assuming former smokers would experience mortality more 
similar to that of smokers than never-smokers, we used S M 
to represent their survival. 

The 3 survey years provided three estimates of the age- 
specific smoking prevalence for each year in the past. These 
were combined into a single estimate weighted by the 
number of persons interviewed. For example, individuals 
aged 70 and interviewed in 1978, those aged 71 and inter¬ 
viewed in 1979, and those aged 72 and interviewed in 1980 
contributed to the estimate of the proportion of smokers 
aged 42 in 1950. 

Because the trends over time in lung cancer morbidity and 
mortality are strongly related to changes in cigarette smok¬ 
ing and the composition of cigarettes ( 4 , 19 , 20 ) and because 
the latent period for lung cancer occurrence may be 20-40 
years, past changes in smoking behavior and cigarette com¬ 
position should be an important aspect of any projection of 
future lung cancer rates. The prevalence of cigarette smok¬ 
ing has been changing from one birth cohort to the next ( 6\ 
and the introduction of low-tar cigarettes has greatly re¬ 
duced the average tar content of cigarettes sold in the United 
States (fig. 1). Whereas changes in smoking prevalence 
should produce birth cohort effects in the trends of lung 
cancer mortality, changes in cigarette composition affecting 
smokers across different birth cohorts at the same calendar 
time should produce calendar period effects in the lung 
cancer mortality trend. 



figure l. Average tar content of cigarettes sold and age-adjusted smoking 
prevalence of adults in the United States. 1954-1980. 


For these reasons we. have based our statistical analysis of 
lung cancer mortality on an age-period-cohort model (21,22). 
This type of statistical model has been used previously for 
cohort analyses of lung cancer (23,24) but has not been used 
to project future disease occurrence. This model assumes 
that the number of cancer deaths Dy observed in age group i 
during calendar period j follows a Poisson probability distri¬ 
bution with mean fiy = Nyfy, where Ny denotes the size of 
the population at risk and ry denotes the rate of cancer mor¬ 
tality. The ry are modeled as a function of age. calendar 
period, and birth cohort. More specifically, it is assumed that 

log (nj) = Ai + Pj 4- C t -i + j, for i = 1,2,..I 
and j = 1,2, .. . t J, l i 

where Ai (i — 1,2, . . 12) denotes the age effect for ages 

30-34, 35-39,..., 80-84, >85; Pj (j = 1,2,..., 5) denotes 
the period effect for calendar periods 1958- L962, 1963- 
1967,..1978-1982; and C k (k = 1,2,..., 16) denotes the 
cohort effects for birth cohorts 1869-1877,1874-1882, 
1944-1952. 

The model is then fit to the data by maximum likelihood 
methods. A linear dependency (k — / — i + j) exists among 
the three factors age, calendar period, and birth cohort, 
which induces a nonidentifiability of the linear components 
of the three sets of parameter estimates (25-27). This non¬ 
identifiability means that we cannot estimate the linear 
component of trends over time for the period and cohort 
effect parameters. Therefore, we cannot determine whether 
the period effect parameters are increasing while the cohort 
effect parameters are decreasing or vice versa. The nonlinear 
components of each factor, however, are estimable (26). 
Unfortunately, the increasing or decreasing linear trends of 
the individual period and cohort factors are often of primary 
interest. 

A number of solutions have been proposed for this non¬ 
identifiability problem. Most of these involve constraints to 
be placed on the parameters; however, the parameter esti¬ 
mates have been shown to be sensitive to the choice of con¬ 
straint (27). The change in parameter estimates from use of 
one constraint to another can be so extreme as to preclude 
meaningful interpretation. Therefore, unless there is a very 
compelling reason for choosing a particular constraint, this 
approach will not provide a satisfactory solution. Another 
method, proposed by Day and Chamay (23), requires two or 
more populations, one of which can be adequately fit by a 
two-factor model. We found this approach was not applicable 
because we could not satisfactorily describe either the male 
or female deaths by a two-factor model. Other proposed 
solutions involve finding the single three-factor model that is 
closest" lo me be si fuiiug iw o-faUcr mode! (25,25;. Hew 
ever, these approaches are ad-hoc statistical solutions that 
have no biological justification. 

Rodgers (29) suggested that a valid solution could be 
obtained by replacing one of the factors with a more directly 
relevant variable for which the factor is thought to be an 
indirect indicator. This is the approach we have used here 
As suggested by Day and Chamay (23) in their analysis ol 
lung cancer in Slovenia and Finland, one would expect the 
trend of changing cigarette tar content to be reflected in lung 
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cancer mortality as a calendar period effect acting across all 
age groups. Therefore, we followed Rodgers’ approach by 
replacing the period parameters in equation 2 with a regres¬ 
sion variable related to the average tar content and number 
of cigarettes sold. Thus our model is 

log (ry) = Ai + BXj + Ci-i +j , [3] 

where the period parameter of equation 1 is replaced by a 
regression on Xj which denotes a measure of the population’s 
exposure to cigarette tar during the jth calendar period. 

Results 

To fit the model in equation 3 to the observed lung cancer 
mortality data, we evaluated two exposure measures for the 
variable Xy. (1) the average tar content of cigarettes sold in 
the United States and (2) the product of average tar and the 
number of cigarettes sold per capita (age >20) as a measure 
of the entire population’s average exposure level. Figure 1 
shows the changing average tar content of cigarettes sold 
{ 30 , 31 ) along with estimates of the number of cigarettes sold 
per capita to males and females for the period 1954-1980. 
Our estimates of the sex-specific numbers of cigarettes sold 
are derived from age-adjusted smoking prevalence estimates 
applied to the total annual cigarette sales. Our smoking 
prevalence estimates are based on applying the estimator in 
equation 1 to the HIS data to derive age-specific prevalence 
rates aggregated into 5-year age groups. Table 1 shows that 
the age-specific prevalences of past smoking as estimated 
from the 1978-1980 HIS generally agree (an average differ¬ 
ence of 3.6%) with prevalences estimated from actual sur¬ 
veys conducted in 1966, 1970, and 1975. We then used the 
L970 standard U.S. population age distribution to obtain 
direct age-adjusted smoking prevalence rates back through 
1954. Since the HIS data did not provide age-specific 
prevalence rate estimates for the age groups 80-84 and >85 
during the earliest time periods, we used the rates based on 
our estimates for 1975. The error induced by this should 
have little impact, since few people were in these age 
groups. 


Table 1. Estimated prevalence of current smokers according to age and sex 
in the United States, 1966-1975 


Sex 

Age (yr) 

1966 

1970 

1975 

Survey* 

HISt 

Survey 

HISt 

Survey 

HISt 

Males 

20-24 

61.9 

56.2 

49.8 

52.4 

41.3 

46.5 


25-34 

59.9 

56.2 

46.7 

52.6 

43.9 

50.4 


35-44 

59.0 

57.4 

48.6 

53.0 

47.1 

47.2 


45-54 

53.8 

54.3 

43.1 

51.1 

41.1 

47.3 


55-64 

47.7 

44.2 

37.4 

42.0 

33.7 

41.6 


>65 

27.8 

25.9 

22.8 

28.1 

24.2 

27.9 

Females 

20-24 

49.2 

43.1 

32.3 

38.7 

34.0 

37.5 


25-34 

45.1 

43.2 

40.3 

43.0 

35.4 

39.8 


35-44 

40.6 

40.9 

38.8 

39.6 

. 36.4 

39.9 


45-54 

42.0 

36.5 

36,1 

36.9 

32.8 

36.4 


55-64 

20.6 

21.6 

24.1 

26.9 

25.9 

30.1 


>65 

7.6 

8.0 

10.2 

11.4 

10.2 

15.1 


•From (4I)\ separate surveys were done in 1966, 1970, and 1975. 
t Estimated from 1978-1980 HIS as described in text. 
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Figure 1 shows a steady decrease in the sales-weighted 
average cigarette tar content from 37.5 mg in the mid-1950s 
to 14 mg in 1980, a drop of over 60%. The estimated 
number of cigarettes sold to males peaked between 1960 
and 1965 and has declined steadily since then, whereas the 
estimated number sold to females has risen over this period. 
When fitting the model in equation 3, we used 5-year aver¬ 
ages of the average tar content or of the product of average 
tar and number sold. Because changes in carcinogenic expo¬ 
sure are not reflected immediately in changing cancer mor¬ 
tality, we examined possible lag periods between our expo¬ 
sure measures and mortality when fitting the regression 
model in equation 3. Information on the average tar content 
of cigarettes sold before 1954 is not available. Since filter 
cigarettes were originally introduced in the mid-1950s, one 
assumption is that tar content underwent little change before 
this time (Warner K: personal communication). Therefore, 
we assumed the pre-1954 average cigarette tar content to be 
the average of the 1954-1958 levels, 36.6 mg. On the basis 
of minimizing the deviance as a measure of goodness-of-fit, 
we concluded that the best exposure regressor variable is the 
product of average tar content and number of cigarettes sold, 
lagged for 24 years. Peace (32) found a 21-year lag when 
correlating overall lung cancer mortality with cigarette 
tobacco sales by weight in England and Wales during 
1880-1983. However, his analysis was not adjusted for age 
and birth cohort. 

In addition to changes in tar content of cigarettes, there 
have been other changes that probably have affected lung 
cancer patterns. Changes in air pollution and occupational 
exposure head the list. We judge these likely to be very small 
in comparison to cigarette smoking. The relative risk of 
occupational exposures that might serve as an upper bound 
for the effect of environmental carcinogens is on the order of 
1.4-3.2 (33), and these apply to small proportions of the 
population, leaving a small attributable risk. Others have 
suggested a minor role for pollutants (4), and the evidence 
from time trends in nonsmokers does not substantiate any 
temporal effect in environmental carcinogens (34). Finally, 
recent evidence from a large case-control study in Western 
Europe shows substantial reductions in lung cancer inci¬ 
dence attributable to lower tar cigarettes (35-37). 

To assess whether separate regression coefficients were 
needed for males and females and for different age groups, 
we compared the fit of various models using an analysis of 
deviance (38). Our analysis indicated that the slope of the 
average tar content X number cigarettes sold exposure vari¬ 
able differs by both sex and age. A statistical test of equal 
slopes for males and females yields a one degree of freedom 
chi-square value of 37.6, while a test for equal slopes for 
under age 50 and >50 yields a value of 155, both highly 
significant (P <.001). We examined other age group cate¬ 
gorizations and found the under/over 50 to give the best fit. 
As shown in tables 2 and 3, females have a larger slope than 
males and the under-50 group has a larger slope than the 
over-50 group. These differences are consistent with surveys 
beginning in the late 1960s that have shown that males and 
older persons are more likely to continue to smoke higher tar 
cigarettes (39). Therefore, decreases in tar levels would be 
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expected to have a greater effect on lung cancer among 
females and younger persons. Thus our final model that we 
fit to male and female lung cancer mortality is 

( hi + BiXj + Ci-t+j i<4 

, [ 4 ] 

At + B 2 Xj + Q-i+j i> 5 

where B\ is the regression coefficient for ages 30-49 and Bj 
is the coefficient for ages >50. 

Parameter estimates of the age, period, and birth cohort 
effects for males and females are given in tables 2 and 3, 


Table 2. Parameter estimates from fitting model in equation 4 to male 
lung cancer mortality 


Age (yr) 


Birth cohort 


30-34 

-12.92 

1869-1877 

0.13 

35-39 

-11.77 

1874-1882 

0.37 

40-44 

-10.79 

1879-1887 

0.64 

45-49 

-9.95 

1884-1892 

0.96 

50-54 

-9.01 

1889-1897 

1.22 

55-59 

-8.43 

1894-1902 

1.42 

60-64 

-7.91 

1899-1907 

1.56 

65-69 

-7.54 

1904-1912 

1.64 

70-74 

-7.25 

1909-1917 

1.72 

75-79 

-7.08 

1914-1922 

1.79 

80-84 

-6.98 

1919-1927 

1.85 

£85 

-7.01 

1924-1932 

1.92 

Slope of average tar 

X No. sold 

1929-1937 

1934-1942 

1.87 

1.75 

Age 30-49 yr 

Age £50 yr 

2.24 X l(T 3 

0.92 X l(T 5 

1939-1947 ' 
1944-1952 

1.52 

1.21 


Table 3. Parameter estimates from fitting model in equation 4 to female 


lung cancer mortality 

Age (yr) 


Birth cohort 

30-34 

-13.42 

1869-1877 

-1.20 

35-39 

-12.20 

1874-1882 

-1.04 

40-44 

-11.19 

1879-1887 

-0.92 

45-49 

-10.36 

1884-1892 

-0.77 

50-54 

-9.55 

1889-1897 

-0.59 

55-59 

-8.95 

1894-1902 

-0.33 

60-64 

-8.40 

1899-1907 

-0.01 

65-69 

-7.93 

1904-1912 

0.36 

70-74 

-7.52 

1909-1917 

0.75 

75-79 

-7.21 

1914-1922 

1.07 

80-84 

-6.96 

1919-1927 

1.29 

>85 

-6.77 

1924-1932 

1.50 

Slope of average tar X No. sold 

1929-1937 

1934-1942 

1.60 

1.58 

Age 30-49 yr 

Age >50 yr 

5.38 x icr J 

3.28 X 10~ 5 

1939-1947 

1944-1952 

1.49 

1.29 


respectively. The male lung cancer mortality rate peaks for 
the cohort born around 1928, while the rate for females 
attains a peak for the cohort bom aroui.d 1933. Since the 
age and cohort parameters are unique up to an additive con¬ 
stant, we adjusted the age parameters to reflect the age- 
adjusted mortality rates among nonsmokers (34). This was 
done so the model would predict what the effect of eliminat¬ 
ing smoking would be to attain nonsmoker mortality rates. 

Day and Charnay (23) suggested interpreting the cohort 
parameters as reflecting the number and type of cigarettes a 


cohort becomes habituated to smoking when young. To 
examine this interpretation, figures 2 and 3 compare the 
time patterns of the sex-specific cohort parameter estimates 
with the age-specific cigarette smoking prevalence estimates 
among males aged 20-24 and females aged 30-34 for dif¬ 
ferent birth cohorts. Because the prevalence of smoking for a 
cohort peaks around these ages, this age-specific prevalence 
is hypothesized to represent a measure of smoking habits by 
birth cohort, which becomes translated into the cohort 
parameters in our mortality model. The age at which this 
prevalence reaches a peak has changed over the years. For 
cohorts bom around 1900, the peak prevalence was reached 
around age 30 for men and age 45 for women. More recent 
cohorts have shown a peak at 20-24 for males and 25-29 or 
30-34 for females. 

Both figures show that each set of estimated cohort 
parameters for lung cancer mortality exhibits a pattern quite 
similar to that of our cohort smoking behavior index. The 
time patterns of the cohort parameters and cohort smoking 
index exhibited by the females are very similar to one - 
another (correlation coefficient of 0.99), while the pattern of 
the male cohort smoking index appears less regular than the 
female pattern (correlation of 0.83). We hypothesize that the 
male pattern has been affected by the Depression, reducing 
the smoking index for cohorts bom from 1905 to 1920. 
These figures indicate that our proposed cohort smoking 
index provides a good representation of the cohort parameters 
in our age-period-cohort model, and this correlation will be 
used for the projections in the following section. 



Year of Birth 

Figure 2. Comparison of estimated cohort parameters and prevalence of 
smoking at ages 20-24 for U.S. white males. 


Basis for projections. To make projections of lung cancer 
mortality, our age-period-cohort model requires projections 
of the parameters of the period and cohort factors. Our 
assumption that the age parameters remain fixed at their 
estimated values is consistent with our interpretation that 
they represent the background level of lung cancer risk in a 
nonsmoking population. Because lung cancer risk is primar¬ 
ily the result of cigarette smoking, our estimates of the future 
period and cohort factors are based on projections of future 
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cigarette composition and consumption. From the model in 
equation 4, the period parameters are linear functions of the 
product of average cigarette tar content with the number of 
cigarettes sold, while figures 2 and 3 show that the cohort 
parameters can be estimated as functions of the prevalence 
of smoking among young adults. Therefore, we need to pro¬ 
jected) the average tar content of cigarettes sold in the 
United States, (2) the number of cigarettes sold in the United 
States, and (3) the prevalence of smoking among young 
adults. 



Year of Birth 


Figure 3. Comparison of estimated cohort parameters and prevalence of 
smoking at ages 30-34 for U.S. white females. 


Projecting tar content in the future is somewhat difficult 
because the sales-weighted averages shown in figure 1 are a 
combination of changes in the production of virtually all 
cigarettes made in the United States, the development of fil¬ 
ters and of new low-tar brands in the last three decades, and 
changes over time in the proportion smoking various types. 
In addition, the trends in these data are quite strong and 
almost linear; however, a linear decrease cannot continue 
unabated, and the point at which one might choose to “level 
off’ these projections is speculative. Surveys have shown 
that smokers of high-tar (especially unfiltered) cigarettes are 
generally concentrated among the elderly (79), and these 
individuals will soon die off, creating further declines in the 
sales-weighted average tar level. In addition, as the propor¬ 
tion of women in the smoking population increases, the 
market share of high-tar cigarettes will likely further de¬ 
crease. 

For the projections to follow, we assume sales-weighted 
tar will continue to decrease in a linear fashion until reach¬ 
ing the optimistic level of 5 mg per cigarette and then level 
off. This linear trend is estimated from the 1972-1981 aver¬ 
age tar content values, when the estimated yearly decrease 
was 0.74 mg. In a second scenario we took the conservative 
view of leaving the sales-weighted tar constant at 13.22 mg 
per cigarette, the 1981 value. 

| A projection of the future number of cigarettes sold in the 

" United States requires projections of future smoking preva¬ 


lence among all adults and the average number of cigarettes 
purchased by each smoker. Developing projections for smok¬ 
ing prevalence, we relied on the objectives developed by the 
NCI for the Year 2000 Project (40). The NCI has set a goal 
of decreasing the smoking prevalence from current levels to 
15% of all adults by the year 1990. Our smoking prevalence 
projections are based on assuming a linear decrease in the 
age-adjusted (ages >15 adjusted to the 1980 population) 
smoking prevalence from the levels of 40.6% for males and 
32.3% for females estimated from the 1978/1980 HIS. To 
project our exposure index of the tar X number sold per cap¬ 
ita, we assume that the average number of cigarettes sold 
per smoker would remain at the 1980 levels. Therefore, the 
projected values of our tar X number sold index is the 
product of the projected tar level, the projected prevalence of 
smoking, and the number of cigarettes sold to smokers. 
These projections, along with the values observed in the past, 
are given in table 4. 

Because of our estimated 24-year lag, these average levels 
during 1934/1938, . . 1954/1958 provide the calendar 

period component of the Fitted mortality rates for the periods 
1958/1962,. .1978/1982, while the actual and projected 
levels for the years 1959/1963 through 1999/2003 are 
components of our mortality rate projections through the 
period 2023/2027. 

As seen in figures 2 and 3, the pattern of fitted cohort 
parameters in our mortality model is similar to the pattern of 
smoking prevalence among young adults. Therefore, we use 
projections of the age-specific prevalence of smoking for 
males aged 20-24 and females aged 30-34 to estimate 
future cohort parameters for our mortality projections. We 


Table 4. Actual and projected 5-year averages of tar X number of 
cigarettes sold (in 1,000s) per capita 


Years 


Averages 

Males 

Females 

1934/1938 

Actual 

108.9 

22.1 

1939/1943 

145.3 

36.0 

1944/1948 

203.1 

58.9 

1949/1953 

212.8 

72.7 

1954/1958 

207.6 

79.6 

1959/1963 

169.2 

72,7 

1964/1968 

137.9 

66.4 

1969/1973 

113.6 

61.2 

1974/1978 

94.8 

57,7 

1979/1983 

Projected* 
59.4 

48.1 

1984/1988 

35.3 

31.4 

1989/1993 

18.0 

17.9 

1994/1998 

14.1 

14.1 

1999/2003 

14.1 

14.1 


*We assume: ( 1 ) tar content to decrease linearly to 5 mg in 1993 and 
(2) smoking prevalence to decrease linearly to 15% for all adults in 1990. 


found that the best fitting functional relationship between 
young adult smoking prevalence and the cohort parameters 
to be Yi = bXc, where Y ( represents the fitted cohort param¬ 
eter and Xi represents the smoking prevalence for the ith 
birth cohort ranging from 1888 to 1948. This relationship 
assumes no intercept so that as the smoking prevalence 


Journal of the National Cancer Institute 


yWiiaiM i n. i l— i i ■■ --»■ ■ '» -— ‘ “ 

Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 


2063630. 





decreases to zero the cohort parameters would also go to 
zero and the age-specific lung cancer mortality risk would 
become the 1958-1968 nonsmokers’ risk as noted in the 
previous section. The regression for males was estimated by 
least squares applied to the data in figure 2, which resulted 
in an estimated slope b = 4.4. The regression for females 
was'estimated from the 1908-1948 data shown in figure 3 
and resulted in an estimated slope of b = 8.2. 

Following the Year 2000 Project objectives, one scenario 
is that the prevalence of smoking among young adults drops 
to 15% by the year 2000. Our smoking prevalence projec¬ 
tions for males aged 20-24 assume a linear decrease from 
the 41% observed for those bom during 1956-1960 to 15 or 
0% for those bom during 1976-1980 (being 20-24 in the 
year 2000). The projections for females aged 30-34 decrease 
linearly from the observed 39% for those bom during 
1946-1950. The smoking prevalence projections assuming 
15% prevalence by the year 2000 are given in table 5. 


Table 5. Projection of smoking prevalence among young adults* 


Year of birth 

Smoking 

prevalence t 

Males 

Females 

1946-1950 

(0.54) 

(0.39) 

1951-1955 

(0.48) 

0.33 

1956-1960 

(0.41) 

0.27 

1961-1965 

0.345 

0.21 

1966-1970 

0.28 

0.15 

1971-1975 

0215 

0A5 

1976-1980 

0.15 

0.15 


*Ceil entries are smoking prevalence for males of ages 20-24 and 
females of ages 30-34 by birth cohort; both sexes assumed to have 15% 
prevalence of smoking by the year 2000 in their respective age groups; as 
explained in the text, cohort parameters are given by: 

Males: parameter = 4.4 X (smoking prevalence! 2 

Females; parameter = 8.2 X (smoking prevalence) 2 

tObserved prevalence in parentheses. 


Table 6. Actual and projected age-adjusted lung cancer mortality 
rates per IQ 5 


Years 



Actual rates 


Males 


Females 

1958/1962 


38.1 


5.8 

1963/1967 


47.3 


7.5 

1968/1972 


57.9 


11.1 

1973/1977 


65.2 


-15.2 

1978/1982 


71.0 


20.6 



Projected rates 




Males 

Females 


NCI obj. 

* No change 

NCI obj.* 

No change 

1983/1987 

72.6 

72.6 

25.6 

25.6 

1988/1992 

72.9 

73.0 

30.8 

30.8 

1993/1997 

71.5 

71.7 

35.4 

35.6 

1998/2002 

68.1 

68.6 

38.9 

39.5 

2003/2007 

61.3 

64.6 

39.6 

42.3 

2008/2012 

52.8 

58.9 

36,2 

43.2 

2013/2017 

44 .5 

52.7 

32.9 

42.6 

2018/2022 

36.1 

47.0 

28.3 

40.8 

2023/2027 

28.8 

43.0 

23.4 

38.8 


*NCI objectives: (1) tar content decreases linearly to 5% in 1993, (2) 
age-adjusted smoking prevalence drops to 15% in 1990, and (3) smoking 
prevalence in young adults drops to 15% in 2000. 


there is a 40% difference in the projected rates, from 38.8 to 
23.4 deaths per 100,000. 

Varying each of the three elements of the projection 
model, tar, age-adjusted smoking prevalence, and age- 
specific prevalence among new smoking cohorts, produces 
different projection tables for males and females. We 
examined more conservative projections, for example, tar 
levels not decreasing below 1982 levels and age-adjusted 
prevalence not declining below 25% for adults, as well as 
more liberal projections, including, for example, no new 
smokers among young adults by the year 2000. For the near 
term, the period 1998/2002, the differences in age-adjusted 


Projections of mortality. The age-adjusted projections are 
shown in table 6 and figure 4 for the NCI objectives com¬ 
pared to a “baseline" alternative in which tar content and 
Smoking prevalence are assumed not to change after 1980. 
For both males and females, but especially for males, the 
two sets of projected rates for the period 1998/2002 differ 
very little because of the estimated 24-year lag for the effect 
of changes in tar content and age-adjusted smoking preva¬ 
lence. The only changes in our mortality projections in this 
short time span are due to different cohort effects, and these 
will affect only the young age groups with low mortality 
rates before the end of this century. For males, the projected 
year 2000 age-adjusted rate under the NCI objectives is 
68.1 per 100,000, just 0.7% less than the rate of 68.6 per 
100,000 for the no-change scenario. The differences in mor¬ 
tality rates projected for the period 2023/2027 between the 
two scenarios are noticeably larger. The projected rates for 
ntales are 43.0 and 28.8 per 100,000 for the no-change and 
NCI scenarios, respectively, representing a 33% decline due 
to accomplishing the NCI’s smoking objectives. A larger dif¬ 
ference is apparent for females for the 2023/2027 period; 



Calendar Year 


Figure 4. Actual and projected age-adjusted lung cancer mortality rates for 

U.S. white males and females, 1960-2025.-— NCI objectives; — = 

no change. 
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rates are trivial. As the projection horizon lengthens, the dif¬ 
ferences become more noticeable. However, the rates based 
on more liberal objectives are similar to the NCI objective 
projections, illustrating that accomplishment of the NCI 
objectives (tar declines linearly, smoking prevalence at 15%) 
would include much of the potential reduction in lung cancer 
mortality for the next several decades. We considered the 
more dramatic scenario of a 0% prevalence of smoking by 
the year 2000 and obtained similar results. For example, 
under this scenario, the projected male age-adjusted mortal¬ 
ity rate for the period 2023/2027 is 27.9 per 100,000, only 
3.1% less than the projection of 28.8 based on the NCI 
objectives. Females show a larger relative decline of 11% 
from 23.4 deaths per 100,000 to 20.9 in the 2023/2027 
period. These detailed age-specific projection tables are 
available from the authors upon request. 

Projections at the age-specific level better illustrate why 
the rate of decline in the age-adjusted projections is so slight. 
When the different effects begin to be seen in each of the 
age groups and how fast these rates drop are crucial to 
interpreting the plausibility of the projections. As shown for 
males in figure 5, by the year 2000 only the age groups 
under 45 are affected by the decrease in new smokers 
represented by attaining the NCI objectives. For groups 
older than age 45, changes are not apparent until later. For 
males aged 55-59, the recent (1978/1982) lung cancer mor¬ 
tality rates are 169 per 100,000. Under the no-future-change 
model, these are projected to be 109 in the year 2000 and 
lower still to 80.5 by the year 2025. Therefore, the no¬ 
change scenario includes a substantial decline in lung cancer 
mortality for this younger age group to begin in the near 
future and to carry through this projection horizon due to 
changes in tar content and smoking prevalence that have 
already occurred. Achievement of the NCI objectives would 
further reduce these rates to 31.2 in 2025. A similar picture 
is evident for older males. Among the 75-79 year olds, com¬ 
pared to a recent rate of 487, the no-change scenario projects 
rates of 587 for the year 2000 and 311 by the end year of 
the projections (2025). The decline in mortality rates for this 
age group begins about the year 2005, 20 years after the 
turnaround for the 55-59 year age group. The general age- 
specific pattern for females is quite similar, but shows a later 
period of peak mortality rates (fig. 6). For the 55-59 year 
age group, the peak mortality rate of 79.6 is projected to be 
in the 1988/1992 period, 5 years later than males. The 
female rates for this age group for the years 2000 and 2025 
are projected to be 69.4 and 56.9, respectively, under the 
no-change scenario. Attaining the NCI objectives reduces 
the later projected rates to 13.0 per 100,000. 

Discussion 

Trends in the United States during the past two decades 
have shown a dramatic turnaround in smoking prevalence. 
Because of these trends, changes in lung cancer and other 
tobacco-related diseases have been eagerly anticipated. De¬ 
clines in age-specific rates of lung cancer for young ages 
have been seen recently as a result of lower smoking preva¬ 
lence among new cohorts and as a result of lower tar content 
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in cigarettes. However, age-adjusted rates of lung cancer 
mortality have continued to climb for males, although 
recently there has been a noticeable flattening of these rates. 
For U.S. females, however, incidence and mortality rates 
have continued to dramatically increase. 

In the present analysis, we have constructed a model to 
take account of these trends of major public health interest 
and have provided a framework for projecting rates into the 
future. The model is based on age-period-cohort modeling, 
which has been used extensively in cancer epidemiology. In 
addition to fitting the model to available lung cancer mor¬ 
tality data, we have analyzed recent survey data on cigarette 
consumption and incorporated these findings into the projec¬ 
tion model. This allows the projection of lung cancer rates, 
providing one is willing to make a set of assumptions about 
the three key factors that we believe are the major determi- 



Figure 5. Actual and projected age-specific lung cancer mortality rates for 
UJS. white males, 1960-2025.-- NCI objectives; — = no change. 



Catenoai* Year 

Figure 6. Actual and projected age-specific lung cancer mortality rates for 
U.S. white females. 1960-2025.-= NCI objective; — = no change. 
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nants of lung cancer mortality: starting the smoking habit, 
continued smoking prevalence, and tat content of cigarettes. 

Projections of lung cancer rates in the absence of any 
major changes in these factors show that the age-adjusted 
rates in males will be relatively flat through about 1990 and 
will then gradually decline. Mortality patterns for females 
lag behind those for males, and in the absence of changes, 
rates are projected to peak about the year 2010. The age- 
specific peaking for females is only 5 years behind that for 
males; the age-adjusted rates peak later for females because 
of their more recent increase in smoking prevalence. 

Achievement of objectives for reducing smoking preva¬ 
lence advocated by the NCI will have little impact on these 
trends in the very near future. Little material changes can be 
expected by the year 2000 based on the empirical findings 
here; however, the longer term impact of the NCI objectives 
is much more positive. Compared to no changes in smoking 
prevalence and cigarette tar content, attaining the NCI 
objectives could reduce the age-adjusted male lung cancer 
mortality rate by almost 33% by the period 2023/2027 and 
the female mortality rate could be reduced by over 40%. 
Assuming attainment of the NCI objectives, we note that the 
projected age-adjusted rate for males for the period 2023/ 
2027 of 28.8 per 100,000 represents almost a two-thirds 
reduction of the 1978/1982 mortality rates. Although the 
rate of 23.4 per 100,000 for females in 2023/2027 is about 
equal to recent rates, this is a considerable reduction on what 
would be projected under current trends. Advances in sec¬ 
ondary and tertiary prevention represented by screening and 
treatment might also affect future lung cancer mortality 
trends, but we have limited our analysis to the future effects 
of cigarette smoking behavior. 

We are somewhat surprised by the intractability of the 
rates in the near future. However, the empirical fit of the 
model to the data suggested lagged effects for parameters, 
which are consistent with previous literature (32). Thus 
reduction in lung cancer mortality rates in the next decade or 
two will occur only if recent decreases in smoking prevalence 
continue and efforts to reduce smoking further are adopted 
throughout the United States. 
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Cigarette smoking and male lung cancer in an area 1 of 
very high incidence 

I Report of a - ease-control,-study in the West of Scotland „ .... , .. 

CHARLES R G1LLIS, DAVID J HOLE, AND PETER BOYLE* 

From the West of Scotland Cancer Surveillance Unit, Ruchill Hospital, Glasgow G20 9NB. 


summary Altogether 656 male lung cancer cases and 1312 age and sex matched controls were 
interviewed between 1976 and 1981 in a case-control study of cigarette smoking habits and lung 
cancer in Glasgow and the West of Scotland, an area with the highest recorded incidence in the world. 
The relative risk of lung cancer increased significantly for smokers whose consumption was below 20 
cigarettes per day but did not rise significantly in those who smoked more than 20 cigarettes per day. 
Other smoking characteristics such as inhalation and tar yields of brands smoked did not explain this 
finding. Additionally, the relative risks observed at all levels of cigarette consumption were low in 
comparison with those in the published literature. By constructing an index of cigarette exposure 
which included the tar yields of brands smoked, an assessment of the risk of lung cancer in relation to 
tar exposure independent of amount smoked was derived. Only in smokers of less than 15 cigarettes 
per day was there a statistically significant reduction in risk of lung cancer associated wi th lower levels 
of tar yield. 


It is now more than 30 years since the publication of 
the first definitive epidemiological study by Doll and 
Bradford Hill on the aetiology of lung cancer in the 
United Kingdom. 1 None of the geographical areas in 
which these studies have been undertaken have as high 
an incidence of lung cancer as the West of Scotland. 2 
In 1984, smoking-related cancers were responsible for 
54% of all new male cancer cases in the Greater 
Glasgow Health Board area, and the male lung cancer 
mortality rate for the area was .158 per 100 000. 3 

.This report of a--case-control sludy' of. .cigarette 
smoking'and lung cancer-is presented firstly because 
the relative risk above an. average of 20 cigarettes per 
'i net rice significant! 1- , 0 *vith fh* 

majority of retrospective case-control studies 
published since Doll and Hill’s original article, 1 and, 
secondly, because the results are supported by a 
prospective cohort study carried out at approximately 
the same period of time, between 1972 and 1984, in an 
adjacent geographical area- which is demographically 
similar and has a similar male lung cancer mortalitv 
rate (156 per 100 000). 3 



Material and methods 

A total of 3125 patients admitted to general and 
respiratory wards in hospitals within urban West of 
Scotland were interviewed between January 1977 and 
May 1981. Potential cases and controls were chosen on 
the basis of the provisional diagnosis stated on 
admissions lists. The status as either case or control 
was subsequently confirmed by checking the final 
diagnosis for each admission in the Medical Records 
Pepartmerit-dfthe hospitals concerned and - ultimately 
in the West of Scotland .Cancer Registry. ' ’ * ' 

Any interview with a presumptive diagnosis oflung 
cancer not subsequently confirmed in the, Cancer 
Registry was discarded. Two controls were matched to 
each case, matching being made on the basis of age 
(within five years at the time of diagnosis), sex, and 
date and place of interview. Matching was made after 
the final diagnosis of each case and control had been 
established. The final data presented relate to a total of 
656 cases of male lung cancer and 1312 age and. sex 
matched controls. 

Histological confirmation was obtained for 77%. of* 
lung capcer cases and cytological confirmation, for' 
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Cigarette smoking and male lung cancer in an area of very high incidence 


• t8%:The remaining' 5% of the lung cancer cases were 
diagnosed on clinical grounds.' 

Patients with no major tobacco-related disease as 
the diagnosis responsible for their current admission 
were accepted as controls. The major control 
diagnoses were acute infectious diseases, fractures, 
and cancers of the colon, rectum, stomach, and 
prostate an.d neoplasms of the lymphatic and 
haematopoetic tissue: No one disease group exceeded 
10% of the total number of controls. Both case and 
control patients were interviewed in hospital by one of. 
two specially, trained interviewers. Arrangements were 
made to ensure, as far as possible, that the interviewers 
had no knowledge of the diagnosis from members of 
staff nor access to the case record. A standard 
questionnaire 4 was used to record and investigate the 
nature of present and past cigarette use, with 
particular emphasis on recording changes in the 
number of cigarettes, smoked, years of usage, and 
changes in brands during the smoker's lifetime, so as 
to provide the best possible estimate of exposure 
during lifetime up to the time of interview. 

The age and social class distribution of cases and 
controls is given in table l. 

The most commonly used statistic in the literature 
to describe exposure to cigarette tobacco products is 
the average number of cigarettes smoked per day, and 
the most frequently used expression of risk, in terms of 
disease, is the relative risk. Average number of 
cigarettes per day has been based on the total amount 
smoked throughout the smoking lifetime. Relative 
risk has been estimated taking the matching of 
controls to cases into account^ 

The questionnaire permitted further measures of 
cigarette exposure to be described, namely: 

1 an estimate of the total number of cigarettes 


Table 1 Age and social class distribution of cases and 
controls. 


t and IS controls could not be classified. 


. smoked until diagnosis (lifetime'packets). .This 
allowed for changes in the number of cigarettes 
smoked and any periods of stopping smoking to be 
taken into account. 

2 an estimate of the total tar yield to which an 
individual had been exposed during his smoking 
lifetime. 

Jaryields for the.period before 1961 are not known 
routinely 6 and have been set at the 1961 level. Routine 
information on the tar yield of cigarettes between 1961 
and 1970 is available only from the manufacturers. 
Since 1971, both the cigarette manufacturers and the 
Government Chemist have reported tar yields at 
regular intervals. 7 Using these data, an average tar 
yield was derived for each brand for each five-year 
time period, pre-1961, 1961-65, 1966-70, 1971-75, 
1976-80. By considering the average number of 
cigarettes smoked by an individual on a brand basis 
for each of these intervals, a total tar yield index was 
constructed. 

Thus, reductions in the tar yield of specific brands 
which have taken place since 1960 and changes 
between brands of different tar yields have been 
allowed for. 

Ex-smokers have been defined as those who have 
given up smoking for at least one year. Pipe and cigar 
only smokers have been excluded from the results. The 
percentage of cases and controls currently smoking 
pipes and cigars in addition to cigarettes was 10% and 
11% respectively. 

Results 

The relative risk of lung cancer for current smokers of 
increasing amounts of cigarettes smoked daily is 
shown in table 2. The relative risk shows a steep linear 
increase up to 7-6 for an average cigarette 
consumption of 15-24 cigarettes per day. Cigarette 
consumption above this level is associated with only a 

Table 2 A rerage number of cigarettes smoked daily by cases 
and controls -ana- associated• relative, risk, (ex-smokers- 
excluded). 


A rerage number 
of cigarettes 
smoked daily 
(present smokers 
only) 


9S% 

Relative Confidence 
risk interval 


Never smoked* 
1-14 
J5-24 


4-2-J 3-8 

4- 6—16-1 

5- 1-18-4 
3 - 7 - 16-4 


• Never smoked tobacco of any kind. 
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small increase in relative risk to 9-7 and fails among 
those who-reported smoking more than 50. cigarettes • 
daily on average: ' '■ ’ 

The dose-response relation, that is, the increase in 
relative risk with increase in cigarette consumption, 
for those cases histologically confirmed is shown in 
figure l. The sharp rise in risk for those smoking up to 
15-24 cigarettes daily is apparent for both squamous 
and oat ceil tumours. Above this level the flattening of 
.the dose-response curve occurs for" those-with- 
squamous cell cancer and declines (but not statistically 
significantly) for oat cell cancers. A relatively weak 
relation for those with adenocarcinomatous tumours 
is also shown. 

Table 3 compares the smoking habits of those cases 
whose cell type was not distinguished or where no 
histology was obtained with those where a cell type 
was distinguished. No statistically significant 



Smoked daily 


Fig 1 Relative risk in relation to amount smoked for each cell 
type. 


Tabic 3 A verage number of cigarettes smoked daily in cases 
where the cell type was distinguished and in those where the cell 
type was not specified. 


Average number 
of cigarettes 
smoked daily 
(present smokers 

Celt type 
specified 

Cell type 

not specified 

No 

% 

No 

% 

Never smoked* 

12 

3-1 

l 


1-14 

63 

15-9 

19 


15-24 

193 

43-7 

55 

51-4 

25-J 4 

61 

15-4 

15 


35-49 

47 

11-9 

12 


50 + 

20 

5-1 

5 

4-7 

Total 

396 


107 



* Never smoked tobacco of any kind. 
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differences are seen in the percentage of smokers In 
each category. Thus both groups were'amalgamhted^ 
Relative risks for the average number of cigarettes 
smoked per day, the total number of cigarettes 
smoked, and the total tar yields are given in table 4. 
The linear increase in relative risk rises to 11 -5 for total 
tar yield at an average consumption equivalent to 
25-34 cigarettes per day and does not appear to rise 
above this level even if more cigarettes are smoked (see 
appendix). - ■ 

Figure 2 shows the relative risk of Jung cancer for 
smokers of 25 cigarettes and more, for those who 
Table 4 Relative risks for different measures of exposure . 


Level of 
exposure * 

Measure of exposure 

Average Nq Total lifetime 

clgs/day packets 

Total tar 
yield 

Never smoked 

, 

I 

I 

1-14 

4-5 

3-8 

3-7 

15-24 

7-6 

70 

70 

25-34 

8-6 

10-6 

Jl-5 

35-49 

9-7 

12-1 

10-5 

50 + 

7-8 

SO 

8-9 


• See appendix. 
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Average tar content 

Fig 2 Relative risk in relation to average tar yield for light, 
medium, and heavy smokers. 
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smoked 15-24 cigi. 
■•smoked 1-14 cigp- 
'exposure to medii 
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cigarette) yield ci* 
change significant: 
more cigarettes pe 
which they were 
cigarettes per day, 

\ : decreased but this 

(p=0 07). Smokei 

showed a decrease 
exposure. This i 
statistically signifi< 
Table 5 shows th 
the quantity of ci 
, controls. The per | 
exposure among hr ; 
controls. 

Table 6 present: 
in relation to the 
both cases and c 
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contrast to the hey 
f of smokers who so 
said they inhaled 
Figure 3 shows 
the 140 cases and 
completely for pet 
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The pattern of dec 
similar for each g- 
fig 3 shows the re 
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Medium/High ■ 
High 


Tola!cases 
Total control* 


t * Percentage of cases sm 

^ low/medium category. 

| *’ Percentage of controls 

' low/medium category. 

| Cases: * 4*1, p - 0*6 
Controls: x% 2’ 7 . P “ 0-8 
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Cigarette smoking and male lung cancer in an area of 
smoked 15-24 cigarettes per day, and for those who 
smoked M'4 cigarettes-per day in-relation to their 
exposure to medium (17-22 mg/cigarette), medium/ 
high (23-28 mg/cigarette), and high tar (>28 mg/ 
cigarette) yield cigarettes. The relative risk did not 
change significantly (p = 0*7) for smokers of 25 and 
more cigarettes per day regardless of the tar yield to 
which they were exposed. For smokers of 15-24 
cigarettes per day, the relative risk fell as tar exposure 
decreased but this fall was not statistically significant 
(p=0-07). Smokers of 1-14 cigarettes per day also 
showed a decrease in relative risk with decreasing tar 
exposure. This reduction in relative risk was 
statistically significant (p=0-04). 

Table 5 shows the average tar exposure in relation to 
the quantity of cigarettes smoked by the cases and 
controls.’ The percentage of those with high tar 
exposure among heavy smokers is similar in cases and 
controls. 

Table 6 presents the reported inhalation of smokers 
in relation to the quantity of cigarettes smoked for 
both cases and controls. Smokers of less than 15 
cigarettes per day seem less likely to be deep inhalers in 
contrast to the heavier smoking categories. Over 40% 
of smokers who smoked 25 or more cigarettes per day 
said they inhaled deeply. 

Figure 3 shows the relative risk of lung cancer for 
the 140 cases and 350 controls who stopped smoking 
completely for periods ranging from one to 20 years 
relative to their average consumption before stopping. 
The pattern of declining risk with stopping smoking is 
similar for each group of smokers (the first point on 
fig 3 shows the relative risk of present smokers as in 

Table 5 Distribution of tar yield for smokers of different 
quantities for cases and controls (present smokers only). 
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Table 6 Inhalation patterns for smokers of different 
quantities for cases and controls (present smokers, only). 



A verage ,Vp> of dgoreth 

•s smoked Jaily 


Inhalation 

i-14 

15-24 

2S-24 

54 k 

Total 

Non-inhaler 

9-5* 

4-3 

S-8 

7-1 

24 


9-8“ 

2-5 

3-6 

3-3 

36 

Slight 

(8-1. 

. ‘ 11-9 

5-8 

• 6-3 

66 


19-1 

140 

5-4 

3-3 

98 

Moderate 

54-3 

50-5 

48-1 

37-5 

245 


520 

48-9 

48-2 

45-1 

376 

Deep 

18-i 

33-3 

40'4 

49 1 

156 


19-1 

34-6 

42-9 

48-4 

255 

Total case* 

82 

248 

76 

84 

490 
(5 nk) 

Total control* 

205 

361 

113 

92 

771 
16 tile) 



■s smoking 1-14 cigarette* daily who claim to be non- 


Case*: “ 34-0. p<0001 

Control*: XV 56-0, p<D00l 


Each line represents the 
amount smoked before 
stopping 


At erage 
tar yield 

A mage No of cigarettes per day 

1-14 13-24 25-24 

24- 

. Total 

Low/Medium 

y 00* 

00 

50 

09 

4 


10** 

0-6 

04 

0-0 

5 

Medium 

13-4 

107 

125 

IJ-l 

58 


15 6 

17-9 

14-2 . 

121 

123 

Medium/High 

80-5 

85-2 

76-2 

833 

405 


SOO 

77'3 

90 5 

335 

611 


6-1 

41 

6-3 

3-6 

23 


3-4 

4-1 

4-0 

4-4 

31 

Total cases 

82 

248 

76 

84 

490 

Total controls 

205 

361 

113 

92 

771 



| 1-5 6-10 11-15 15-20 >20 

Present smoking 

Time since stopping smoking 
(years) 

Fig 3 Relative risk in present smokers and exr smokers 
according to time since stopping smoking and amount smoked 
before stopping. 

table 2). Only those who reported stopping smoking 
for at least five years or more show a decline in relative 
risk. 



* Percentage of cue* smoking 1-14 daily whose average tar yield « 
low/medium category. 

** Percentage of controls smoking 1*14 daily whose average tar yield is 
low/medium category. 

Cases: - 4-1. p « 0-65 

Controls: xlS 3-7. p • 0 85 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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1-14 and 15-24 cigarettes daily, compared with the 
small! increase-in relative risk in smokers with a higher 
average daily consumption (table 2). This is at 
variance with the majority of the literature which 
describes a steady increase in relative risk above an 
average consumption of 20 cigarettes daily. 

The validity of the findings in this study is supported 
by the following: 

! The procedures followed in this study are accepted 
as current practice in the design of case-control; 
studies. 8 The median age of cases interviewed in the 
study was younger than in the West of Scotland 
generally. The control diagnoses were spread over a 
wide spectrum of non-smoking related diseases with 
no single control disease exceeding 10% of the total. 
Although a period of five years was allowed in 
matching the age at diagnosis of cases and controls, 
82-5% fell within three years. The distribution of cell 
types was similar to that in previous studies although 
the rate of histological confirmation was somewhat 
lower. 

2 The questionnaire used in this study has been used 
in many studies of smoking and disease over the past 
30 years. Some 50 interviews were repeated by chance 
during the course of the study. Of these, 48 gave 
answers regarding cigarette consumption, which, 
when allocated to smoking exposure categories, were 
the same as previously given. 

3 Variation between interviewers and the quality of 
the interviews conducted could be closely monitored 
throughout the study as only two interviewers were 
responsible for 95% of the interviews. Considerable 
care was aiso taken to ensure that they had no 
knowledge of the diagnosis. 

4 The majority of the well known epidemiological 
associations of cigarette smoking and lung cancer can 
be reproduced using the data collected in this study: a 
decrease in relative risk in ex-smokers after five years 
since stopping* (fig 3); squamous and oat cell 
tumours associated with the highest levels of relative 
risk whereas adenocarcinomas showing only a minor 
association with cigarette smoking 1011 (fig !); a 
significant positive association between depth of 
inhalation and average daily consumption of 
cigarettes. 12 

The results of this study raise three main questions. 

with a high average consumption due to under¬ 
reporting of cigarette smoking practice? Secondly, are 
the cigarette smoking habits of cases and controls 
different in terms of the type of cigarettes smoked and 
inhalation, particularly at the higher levels of cigarette 
consumption? Thirdly, is the proportion of lung 
cancer patients who are non-smokers different from 
that in other studies? 

With increasing public awareness of the harmful 


Charles R Gillis. David J Hole, and Peter Boyle 
effects of cigarette smoking, individuals, and cases 
particularly, may have under-reported.their level of 
cigarette consumption, especially those at higher ■ 
levels. However, in this study the proportion of heavy 
Smokers among the cases (ie, the proportion of 
individuals who smoke more than 25 cigarettes per 
day) is larger than in most quoted case-control studies 
which have resulted in steadily increasing relative risks 
.With increasing dose. The. proportion of heavy 
smokers among the controls in this case-control study 
not surprisingly also exceeds that in the apparently 
healthy West of Scotland population sampled in the 
same period of time. 13 These factors both suggest that 
under-reporting of cigarette consumption is not a 
serious bias in this study. 

The flattening of the dose-response relation could 
also have been explained if, among heavy smokers, 
cases were smoking lower tar cigarettes or inhaling less 
than controls. However, table 5 shows remarkable 
similarity between the tar exposure of cases and 
Controls in each category of cigarette smoking with no 
significant differences detected, and table 6 shows no 
differences in inhalation between cases and controls. 

The possibility also exists that average number of 
cigarettes per day does not provide an adequate 
estimation of total dose although this has often been 
used in the literature. Total lifetime packets, which 
incorporates the number of years of smoking, and 
total tar yield also produce a flattening of the dose- 
response relation at the higher levels of exposure. 

Total tar yield is probably the best measure of 
exposure statistically. There was no increase in relative 
risk for smokers of 25 cigarettes per day and above 
whether they smoked high, medium/high or medium 
tar cigarettes. An increase in relative risk was present 
for smokers of 15-24 cigarettes per day for increasing 
levels of tar exposure but the increase in risk was not 
statistically significant. Only those who smoked 1-14 
cigarettes per day showed a statistically significant 
reduction in relative risk as tar exposure declined from 
high to medium. 

Thus, in an area of exceptionally high lung cancer 
incidence, there is a lack of increase of the relative risk 
of lung cancer at higher levels' of cigarette smoking. 
We have been unable to explain this observation on 
the basis of confounding bias or artefact. 

iuv. vf iviaufC iibk iuumi ui uii levels oi 

cigarette consumption coupled with the small increase 
in relative risk observed at the highest levels of 
smoking represent a paradox for an area with such a 
very high rate of lung cancer. 

The existence of a higher than average proportion of 
heavy smokers in the West of Scotland population 
would not seem therefore sufficient by itself to be 
responsible for the high lung cancer rate. Thus the 
question of additional susceptibility to lung cancer in 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Cigarette smoking and male lung cancer in an area of very high incidence 


the local population is raised. 

The finding of case-control studies are considerably 
enhanced if supported by prospective cohort studies. 
The accompanying paper 13 attempts to place the 
findings of this study in the context of a prospective 
cohort study of 7055 West of Scotland men with 
known smoking habits followed for 10} years. 


The data collection phase of this study was undertaken 
with the financial support of and under contract to the 
National Cancer Institute, Department of Health, 
Education and Welfare, Public Health Service, 
National Institutes of Health, USA, as part of their 
Smoking , and Health Program. Contract 
No. NO1-CP-05646. 

We wish to thank the medical and nursing staffs of the 
hospitals in the West of Scotland for their help and 
consideration in obtaining the patient interviews. 
Thanks are also due to Dr B H R Stack and the Lung 
Group of the West of Scotland Oncological 
Organisation for their encouragement. 


Statistical appendix 

The validity of the indices of exposure to tobacco used 
in this paper has been examined by considering the 
contribution each makes to the statistical model of the 
dose-response relation. This is measured by the 
‘goodness-of-fit’ statistic. If the use of past quantity 
smoked and historical tar data had been so unreliable 
as to be meaningless, increased random variation 
would have been introduced into the indices and no 
statistically significant improvement in ‘goodness-of- 
fit’ would have been apparent. As it was, the index 
‘lifetime packets’ produced a better fit to the mode! of 
the dose-response relation than ‘average number of 
cigarettes per day’. However, the best fit was achieved 
using the index ‘total tar yield’. 



Goodness 

of Jit 

Improvement 

W 


Null 

1447 



Average number 




of cigareitesyday 

1337 



Lifetime packets 

1317 

13-8 

<0001 

Total tar yield 

1305 

18-1 

<0-005 


Improvement in fit is expressed relative to the model using average number of 
Cie*reffes/day as the measure of exposure. 
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In order to compare the way in which the relative risk 
for each measure of exposure changes as the level of 
exposure increases, it is necessary to define a 
standardised scale for level of exposure (in the same 
manner as standard age groups are defined for the 
‘world standard' population). This has been achieved 
by defining boundaries in such a way that an equal 
proportion of controls is contained within a category 
for each measure of exposure. The choice of 
boundaries has been set to match those used for 
‘average number of cigarettes per day’, this being a 
■scale which is easily conceptualised and which appears 
most frequently in the literature. 
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Smoking and Lung Cancer: Risk as a Function of Cigarette 
. Tar Content 1 

Homer B. Wilcox, M.S.,*’ 2 Jani i B. Schoenberg, M.P.H.,* 

Thomas J. Mason, Ph.D.,T 3 Jo/ nne S. Bill, B.S.N.,* and 
Annette Stemhac.en, Dr.P.H.* 4 

* Cancer Epidemiology Services. Division of lipUfein ology and Disease Control, New Jersey Slate 

Department of Health, CN 369, Trenton, New Jer: ey 08625, and I Environmental Epidemiology 
Branch, Division of Cancer Etiology, National ( oncer Institute, Bethesda, Maryland 20892 

The hypothesis of reduction in lung canter ri tk associated with the adoption of low-tar 
cigarettes was examined in a subset of subjects I rnn a population-based, case-control study 
of incident primary lung cancer among New Jc sey white men. Risk was related to time- 
weighted average tar levels of cigarettes smoked in 1973-1980. Unadjusted estimates of risk 
were significantly low for the lowest lar (<14 mg eig} smokers |odd$ ratio = 0.53 (0.29,0.97)1 
compared with the highest (21.1-28 mg/cig). However, adjustment by age and total pack- 
years rendered the risk reduction Insignificant Of note was tbe finding that cases who 
smoked fow-lar cigarettes compensated for reducing tar by Increasing the number of ciga¬ 
rettes they smoked by almost half a pack per day from the years 1963-1972 to 1973-1980, 
while in the same period controls and high-tar i igarette smoking cases dkl not increase ihe 
numbers smoked, n pm* Academic Pirn, tnc. 

INTRODUCTION 

Cigarette smoking is generally recognized as the primary cause of lung cancer 
(23-25). Tar, the total dry particulate component of smoke, is a complex mixture 
of hundreds of substances. There is a bedy of information classifying these tar 
compounds as initiators, promoters, ctxarcinogens, and so on, and increased 
consensus as to how these molecules act (28, 31). As to the general conclusion 
that cigarette tar constituents increase cancer risk, (here is no dispute (25). 

The quantity of Lar per average cigarctti marketed in the United States has been 
declining steadily over three decades foi two reasons. The mix of product pur¬ 
chased by the smoking public has shifted, first as Tiller cigarettes became preva¬ 
lent in the 1950s, and subsequcnlly as companies introduced new brands to com¬ 
pete for the perceived “low-tar” market Also, tar reductions have occurred as 
manufacturers reformulated cigarette brands continuously available from before 
1950 to the present. Before 1953, the average tar content of cigarettes was ap¬ 
proximately 35 mg each. By 1962, tar in t onfilter cigarettes had declined to about 
30 mg each and filters to 22 mg. After another decade, non-filters tested at 27 mg 
and fillers at 17-18 mg. In 1980, noi\-fiIters averaged 24 mg and fillers only 11 mg. 


1 This study was funded by Coniraci NQI-CP-61031 from Ihe National Cancer Institute. 

2 To whom reprint requests should be addresser. 

3 Current address: Fox Chase Cancer Center, P liladclphia, PA 19111. 

( * Current address: University of Pennsylvania, Philadelphia, PA 19104. 
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Therefore, one might hypothesize some corresponding, measurable impact of this 
decreasing tar content on lung cancer incidence or'n'sk. This may be phrased in 
one of two ways: (a) is there decreased lung cancer risk for persons who smoke 
low-tar cigarettes exclusively; and (b) is present smoking of lower-tar cigarettes, 
after some term of smoking highcr-tar ones, associated with decreased lung can¬ 
cer risk? We have investigated the latter using data from a population-based 
incident lung cancer case-control interview study of white men front six areas of 
New Jersey. 


METHODS 

All incident white male lung cancer cases diagnosed during the period of Sep¬ 
tember 1980 to October 1981, and occurring in six previously noted high-mortality 
areas of New Jersey (21), were identified. Cases were ascertained via a rapid 
reporting system established between the New Jersey Department of Health and 
local hospital pathology departments, by regular review of hospital pathology 
logs, and by monitoring the State Cancer Registry and death certificate files. 
Health Department physicians reviewed pathology reports, along with supporting 
medical records as required, in order to verify a diagnosis of primary lung cancer. 
Only histologically confirmed cases were retained for study. 

Population-based controls were selected using two procedures. Controls for 
directly interviewed cases were selected from a random sample of men with New 
Jersey motor vehicle licenses. This sample was frequency matched to cases by 
geographic area, race, and 5-ycar age group. Controls for deceased or incapaci¬ 
tated cases were selected from stale death certificate files, and were individually 
matched to cases by area, race, age, and closest date of death (or date of death 
nearest the date of diagnosis, for incapacitated cases). Certificates indicating lung 
cancer or any oilier respiratory disease as an underlying or contributory cause of 
death were excluded. 

Of the 1,084 white male lung cancer cases eligible for the study, interviews were 
successfully completed for 763 (70.4%), 429 with self-respondents and 334 with 
next-of-kin (308 first-degree relatives, 26 more distant). Reasons for noninclusion 
were late ascertainment (6.9%), insufficient time after death to allow the waiting 
period required by the Institutional Review Board before contacting ncxl-of-kin 
(2.1%), physician refusal (4.2%), unlraccable respondent (4.2%), respondent re¬ 
fusal (10.8%), and poor-quality interviews (1.4%). Of the 1,415 while male con¬ 
trols identified, interviews were successfully completed with 900 (63.6%), 564 
with self-respondents and 336 with next-of-kin (318 first- degree relatives, 18 more 
distant). Reasons for noninclusion were unlraceable respondent (9.0%), respon¬ 
dent refusal (24.7%), and poor-quality interviews (2.8%), 

All interviews of subjects or their next-of-kin were conducted in person by field 
staff experienced in large-scale epidemiologic studies. The modular questionnaire 
included sections on demographic factors, residential history, personal and famil¬ 
ial medical history, history of cigarette, pipe, and cigar smoking, smoking by other 
household members, occupational history (20), and dietary history (30). 

In the cigarette use section of (he questionnaire, a smoker first was asked to 
recall the years in which he smoked cigarettes for any period 6 months or longer. 


Second, lie was asked to recall tlie brands of cigarettes he smoked during each 
neriod the specific years in which he smoked each brand, the number of ciga- 
retles of each brand smoked per day, and the depth of inhalation for each. The 
interviewer probed for any changes in number per lay of a particular brand, a 
change greater than 10 per day generated a new data entry. The sequence of 
temporal episodes yielded the summary measures ..f age started smoking ciga 
rcltcs, years actually smoked, and years since ccssat on (if any). I lie collection or 
brand name and intensity records for each episodi yielded a lifetime intensity 
measure or average number of cigarettes smoked per day. A total exposure 
measure, lifetime packyears, was calculated from the intensity and duration mea¬ 
sures. The tar content per cigarette for any brand in any year was determined from 
historical estimates (22, 24} and test data (4, 5). i tors iqRn 

Time-weighted average tar levels were calculated for the interval 1973-1980. 
This period was selected because (a) precise figure; for tar content of all domes¬ 
tically produced cigarettes are available; (b) excepl or the last years of the inter- - 
val 1979 and 1980, when ultra-low-tar cigarettes bet ,rme available this period did 
not show so sharp a decline in tar content as the two previous decades; and (c) this 
proximal porlion or the smoking history was assun ed to be recalled more accu¬ 
rately by bolh self- and next-or-kin respondents. W have included smokers wit 

Ti 

' ,S We compared frequencies^of exposure to differen 1973-1980 tar^levels^tureen 

method (14) hclcrogcncily of (lie odds ralio among sample subgroups was esti¬ 
mated by (lie method oTUreslow and Day (I), and s gi.ificaiicc of ihe difference of 
means by Ihc l tcsl (19). We adjusted Tor lifetime cl araclcnst.es of smoking using 
intensify, duration, inlensily and duration siniultnr eously, or packyears. We ex- 
amiicd^further possible confounding by responded type, study area, age at^di¬ 
agnosis, level of education, ever/never smoked pipes and/or cigars, consurnpt 
of vegetables, and employment in high-risk occupations (20). We used multiple 
logistfc regression models for simultaneous adjustment by packyears and other 
potential confounders (1, 18). 

RESULTS 

Of the 763 cases and 900 controls in the study sample, 13 cases and 142 controls 
never smoked any tobacco product and 727 case; and 671 controls smoked c.g- 
arelles for al least 6 months for an overall crude « ds ratio of 118 OA . 18 9). Th 
other tobacco users, 23 cases and 8,7 controls, sn oked only pipes and/or cigars, 

and had a crude odds ratio of 2.89 (1.42, 5.88). . . . 

Restriction of the sample to those with complcu smok'ngh .stories reduced the 
number of cigarette smokers from 1,398 (Table 1, All) 10 1,142 Tablel.subetA) 
but made little difference in the distribution otemes and c f nt ™^ y .”1"* 

, summary smoking measures. Difference;; bewcen ^ 
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TABLE 1 

Characteristics of Case and Control Cigarette Smokers, with Successive Restrictions 
pF Sample, New Jersey- White Men, 1980-198!" 



All cigarette 
smokers 

Subset A: all 
with complete 
smoking histories 

Subset B: all in 

A who smoked 
throughout 1973-1980 

Cases 

Controls 

Cases 

Controls 

Cases 

Controls 

Number of subjects 

727 

671 

583 

559 

373 

247 

Age, yews 

64.7 

64.4 

64.2 

64.1 

62.1 

62 S 

Intensity, cigarellesAlav 

29.3 

24.7* 

29.4 

23.8* 

29.8 

23.8* 

Duration, years 

43.5 

36.4* 

42.6 

35.7* 

46.4 

45.0 

Smoking cessation, years 

4.7 

10.1* 

5.0 

10.5* 

0.043 

0061 

Ace becan smokinE. years 

16.5 

17.6* 

16.6 

17.6* 

15.7 

16.9* 

Total exposure, packyears 

64.4 

46.2* 

63.0 

43.7* 

68.8 

53.2* 


. " Mean value. 

* P < 0.05 for difference between means of cases and controls. 


sample and in the first subset; there were no case-control age differences. Further 
restricting the sample to those who smoked throughout the interval 1973-1981) 
(Table I, subset B) reduced the mean number of years since cessation to nearly 
zero, and erased the previously noted case-control difference for duration. The 
remaining analyses refer only to these 620 subjects. 

Due to the reduction in tar content of both non-filter and filler cigarettes, the 
average tar level of the cigarettes smoked during 1973-1980 did not exceed 28 mg, 
80% of the prc-1953 level of 35 mg lar per cigarette. The median tar level for the 
373 cases was 18.6 mg/cig and for the 247 controls was 18.2 mg/cig. 

Four tar-leyel groups were selected. The frequency distribution of tar levels for 
controls showed three peaks, one consisting of the subjects smoking cigarettes 
with 21-28 mg tar, another consisting of the vcry-low-tar smokers, at 14 mg or 
less, and the bulk of the smokers in a broad middle group that we divided just 
above the modal value of 17.5 mg/cig. Table 2 shows that the unadjusted odds 
ratio for subjects at the lowest lar level, relative to subjects at the highest level, 
was significantly lower than 1.0. There was a significant trend (one-sided P = 
0.04) in odds ratios with increasing tar. However, taking cognizance of the sub¬ 
ject’s lifetime smoking behavior increased the odds ratio for the lowcst-lar group 
So that it was no longer significantly different from the reference level. Controlling 
for packyears resulted in the greatest shift of the odds ratio toward 1.0. 

We examined possible differences in the packyear-adjustcd tar-level odds ratios 
by respondent type. Although self-respondents showed a more consistent pattern 
in odds ratios with increasing tar, the trend was not significant; none of the odds 
ratios was significantly different from the reference level, and there was no sig¬ 
nificant heterogeneity by respondent type at any tar level. The packyear and 
respondent type-adjusted odds ratios were almost identical to those previously 
shown in Table 2 for adjustment by packyears alone. 

We made similar comparisons of age-specific odds ratios, because the associ¬ 
ation with tar might be more pronounced in younger persons, with a shorter early 


TABLE 2 


Odds Ratios for Lung Cancer Associated with Tar Lf 
1973-1980, Adjusted by Other Lifetime Meas ures o r 
- Tar level, 197 


Number erf cases/controls: 
Unadjusted odds ratio 
Adjusted by intensity 1 ' 
Adjusted by duration' 

Adjusted by intensity 
and duration' 

Adjusted by packyears' 


«14.0 __ 14 -1-17.5 

~25/28 131/91 


0.53 0-8* 

(0.29.0.97J (0.59,1.26) 

0.6t l-<H 

CO.33,1.12) (0,68,1.51) 

0.58 0-89 

(0,32.1.07) (0.60.1.32) 

0.61 1.0* 

<0.32,1.13) (0.70,1.56) 

0.71 I -06 

(0.37,1.35) (0.71,1,59) 


■ Sample includes smokers with complete smoking histories 
(subset B in Tabic 1). ^ _. .. 

fc Mantel-Hacnszel estimate of odds ratio (95% confidence 


r Reference group. 

- As <20 cig/day. 20-29. 30-39, 4<M9, 50 +. 

' As <30 years. 30-39, 40-49,50 + . 

f Intensity as for *. duration <40 ycais. 40 h . 

- _ m_v» 4IU59. 60-79. KO-99, UXI \ . 


l of Cigarettes Smoked in 
icarette Consumption*’" 

1980, mg/cigarette 

FT 6-21.0 _ 21.1-28.0 ' 

78/45 ~ ~ ~t39/83 

1.04 1-00 

(0.66,1.64) 

1.16 !•«) 

(0.72,1.86) 

1.05 I- 00 

(0,65,1.67) 

l .21 100 

(0.75,1.96) 

1.19 ,0 ° 

(0.73,1.93)_ 

vho smoked throughout 1973-1980 


1 


I 


j 

! 


history of smoking the available high-tar cigarctk 
variation by age; the youngest age quartile showed 
ing tar. The packyear and age-adjusted odds ratios 
those shown in Tabic 2, except that the odds ral 
creased further to 0.85 (0,42, 1.75). 

Because vegetable consumption is associated wi 
current and recent ex-smokers (30), wc were coi 
might mask an association with tar. Therefore wt 
odds ratios by lar level and vegetable consunipti 
highest-tar/lowest vegetable consumption group, 
apparent only in the group with highest vegetable t 
lowest-tar subgroup showed a significantly low odi 
trend in odds ratios with increasing tar in this hi 
sided P value of 0.06. The result of adjustment 1 
consumption simultaneously was no different tha 
packyears alone; there was little consistent overa 
more, adjustment by tar level and packyears did n< 
association of lung cancer with vegetable consum 
Adjustment by other potential confoundcrs. tor 
education in addition to packyears, did not apprec 
in odds ratios previously described. The same w 
analysis. Examination of different combinations > 


: There was little consistent 
> pattern in risk with increas- 
/ere again ajinost identical to 
for the lowest-tar group in- 

i lung cancer most strongly in 
erned that the effect of diet 
calculated packyear-adjustcd 
n, relative to subjects in the 
he association with lar was 
msumption, among whom the 
i ratio of 0.24 (0.07, 0.83). The 
i vegetable group had a one- 
packyears and by vegetable 
obtained from adjustment by 
association with lar. Further- 
change the significant inverse 
>tion (32). 

sample degree of inhalation or 
bly change any of the patterns 
true or the logistic regression 
■' factors suggested that signif- 
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icant contributors to the predictive power of the model were packyears, age ^ 
vegetable consumption, and employment in high-risk occupations. Inclusion of 
these resulted in odds ratios of0.83 (0.43, 1.60), 1.11 (0.74,1.67), 1.28 (0.78,2.10) 
and 1 for the four tar levels. 

It is possible that smokers, although receiving some unspecified amount of risk 
reduction by using lower-tar cigarettes, could negate that benefit by smoking more 
cigarettes. We compared, for cases and controls at each tar level, differences 
between the numbers of cigarettes smoked per day in the interval 1973-1980 and 
the intensity in the immediately preceding decade (Table 3). Overall, cases in- 
creased their consumption more than controls did, although this difference was i 
not significant. Among cases, there was a consistent increase in intensity with 1 
decreasing tar, whereas among controls there was no consistent pattern. The 
difference between case and control changes in consumption was significant for 
the lowcst-tar group. We further attempted to localize this difference to a partic¬ 
ular tar level of cigarettes smoked in 1963-1972. The only significant difference in 
changes in numbers of cigarettes per day between cases and controls was that for 
smokers who were in the lowcst-tar category in both 1963-1972 and 1973-1980. 

These 19 cases increased their consumption by 9.3 cigarettes per day between the j 
two time periods, whereas the 13 controls showed no change whatever in con¬ 
sumption. 

DISCUSSION 

In addressing the question of whether smoking of low-tar cigarettes is associ¬ 
ated with decreased lung cancer risk, the cardinal problem is one of definition: J 

what is a low-tar cigarette? The way this problem has been approached by many j 
is to differentiate cigarettes by a proxy variable, whether they are filtered or not 
(2, 12, 29, 30V While the amount of tar in filter cigarettes as a class probably has } 
never been greater than that in nonfiher cigarettes, it should be noted that filter 
cigarettes initially available in the early 1950s had higher tar content than plain tip I 
ones today; “high” and “low” are relative terms. i 

An alternative approach used by others (8, 10, 13, 26), and with which we j 


TABLE 3 

Mean Difference between Number op Cigarettes Smoked per Day in 1973-1980 and in 
1963-1972, by Case-Control Status, and by Tar Level in 1973-1980" * 




Tar level, 1973-1980, mg/cigarelLe 




*514.0 

14.1-17.5 

17.6-21.0 

21.1-28.0 

All 

Cases 

Controls 

+ 6.8* (25)' 
-1-1 (27) 

+ 2.1 (130) 

+ 0.8 (89) 

+ 0.7 (78) 

+1.3 (45) 

0.0(139) 
-0.1 (83) 

+ 1.4 (372) 
+0.4 (244) 


" Difference = No. cigs/days (1973-1980) - No. cigs/day (1963-1972). No. of subjects in paren¬ 
theses. 

6 Total No. or subjects = 616; 4 subjects who smoked throughout 1973-1980 did not smoke through- 
: out 1963-1972. 

* P < 0.03 for difference in mean difference between cases and controls. 


associate ourselves in this study, is to derive a scale from cigarette tar-content 
information. Although some controversy surround:- the Federal Trade Commis¬ 
sion's methods and published lists of smoke compon :nt measures, the ordering ot 
particular brands with respect to others is likely to be correct, and per exlenso the 

allocation of smokers into average tar level groups. ._. w „ r 

There are only a few studies that address the que: non of lower risk from lower 
‘tar by investigating exclusive users of either low- or high-tar cigarettes (more 
usually, lifelong liller vs plain lip). In the age groups ,f high lung cancer incidence, 
it is not easy to accumulate numbers of smokers of pure type, who have never 
changed horn plain to filter lip. Value and Kjinze (2 >) reported a risk reduction of 
59% for their middle rar-content category (corrc- ponding roughly to our two 
middle tar-level groups, combined), compared with their high one (corresponding 
to our highest tar-levcl group), with adjustment for ige, duration, and intensity of 
smoking The authors have included former smokers in their sample without 
adjusting for cessation: this complicates the issue since if smokers stopped a 
number of years ago. then they could not have bet n smoking the lower-tar ciga¬ 
rettes; on the other hand, even short periods of c. ssatton may far outweigh the 

e m'pa^“ of which the Vutuc and Kut re sample comprises^a subset 
has been more extensively analysed by Lubtn and co-workers (12). Much of h« 
work addressed filler/nonftlter differences, with an tndant definitional difficulties 
Restricting themselves to smokers never quitting, they found the equivalent o 
56% reduction in risk for those who smoked only ' liter cigarettes compared wit 
those Who smoked only non-filters, adjusted for dt ration of smoking, they stated 
that there was little change after adjustment for ape or intensity. 

While studies such as the two above offer a set se of methodological purity in 
their effort to compare undiluted types (lifelong " ow-lar, ' 

or “plain"), they are difficult to interpret because populations of lifetime filter- 
only (low-tar) smokers differ sharply from plain-only (high-lar) smokers. Specif¬ 
ically, among our control smokers (subset B, Tabl j I), the 11 lifelong filter smok¬ 
ers were significantly different from the 77 lifelot g non-filter smokers in the re_ 
speel that they averaged 10 years younger, started smoking 5 years later, smoked 
almost a half a pack less per day, and overall had one-third the total packyears 
exposure. These results are similar to those found in a large series of smoking 
histories recently assembled by Wynder ft at. (271. Clearly behavioral aspects of 
smoking and age of the smoker need to be controlled carefully, especially in any 
comparison of users of exclusively one type of cigarette with another type. 

The majority of studies on lung cancer risk in rt lation to tar content have, asm 
our study , attempted to quantify an hypolhesizet decreased risk among persons 
presently smoking low-tar (or filter) cigarettes, after some lemof* "g togher 
tar (or nonfiller) cigarettes. Some of this work suggested a substantial risk reduc 
lion. Bross and Gibson (2) examined filter vs non filter cigarette users as define 
by the type currently used. Filter users showed a nsk reduction of 44% « h 

adjustment for both duration and intensity of smoking; age was not controlledth^ 
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cases. Wynder et al. (28), who likewise age-matched and adjusted for intensilv 
found a risk reduction of 41% for their subjects wKo smoked filters for at least 10 
years, relative to plain-tip smokers. 

Other studies have suggested a smaller reduction in risk. Wynder and Siellman 
(30) again compared long-term filler smokers with non-filter users, but adjusted 
simultaneously for intensity and either age or duration; the reduction For the 
former group was either 16 or 21%, respectively. Likewise, Hammond el al .'s 
prospective study (8), matching subjects on an extensive variable list, yielded 
almost identical figures for risk reduction of lung cancer among smokers of low-tar 
vs high-tar cigarettes, 17% for the 1960-1966 part of the study, 21% for the 1966- 
1972 part. Lubin et al . compared long-term low-tar brand users with long-term 
high-tar brand users, and found a risk reduction of about 30% (13). This analysis 
was controlled for number of cigarettes, length of habit, anil cessation; the cases 
and controls being originally ago-matched, apparently no adjustment forage was 
done. 

In our study, examination of smoking histories and the distribution of average 
lar levels convinced us that the defined groups reflect real classes of behavior, 
especially in 1973-1980: persons in the highest reference group still smoked non¬ 
filter cigarettes; the majority, in the two middle groups of the distribution, were 
smokers of popular and long-established (but changing over time) brands of filter 
cigarettes; those in the lowest group changed to the lowest-tar cigarettes avail¬ 
able. 

The initial unadjusted result of Tabic 2 indicated a risk reduction of half for 
persons smoking a cigarette in the 14 mg or lower tar range. However, any 
adjustment for lifetime smoking rendered the apparent risk reduction nonsignifi¬ 
cant. Inclusion of other confounders such as age decreased the risk reduction 
further, to only 17% for the lowest-tar group, a point at which it can hardly even 
be characterized as nonsignificant but suggestive. As Doll and Peto (3) have 
concluded, smokers in the age groups that contribute the great bulk oflung cancer 
cases appear to have been in fact so early and so intensely exposed to tobacco 
smoke that the only form of tar reduction that gives any significant benefit to them 
is complete cessation. Kunzc and Vuluc (10) arrrived at much the same conclu¬ 
sion. 

One simple explanation for our observed absence of significant risk reduction 
could be that the theoretical benefit of reduction of intake of proven harmful 
material per cigarette smoked is offset by smoking more cigarettes. Other inves¬ 
tigators have surmised variously, for smokers switching to lower-lar cigarettes, 
that there is no compensatory increase (6, 29). that there might be a small increase 
(9, 11), that there certainly is an increase (17, 27). or that their data are inappro¬ 
priate for the question (26); the Surgeon General urges further research (24). Our 
data indicate that a subgroup of smokers in (his study distinctly alters its behavior 
in such a way as to diminish the putative benefit: cases who smoked cigarettes 
with the lowest available lar for nearly 20 years also increased the number they 
smoked by almost half a pack per day. However, at the risk of advancing a post 
hoc propter hoc argument, the fact that controls did not show simitar compensa¬ 
tion suggests that tar reduction could still be of some benefit. 
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Independence of Dysplastic Nevi from Total Nevi in 
Determining Risk for Nonfamilial Melanoma 1 

George C. Roush, M.D.,*- 2 James J. Nordlund, M.D.,t 
Bernadette Forget, R.N.,* Stephen B. Gruber,* and 
John M. Kirkwood, M.D.$ 

* Yale University School of Medicine. New Ifttvvn. Connecticut 06520; t University of Cincinnati, 
Cincinnati, Ohio 45221; and tUniversify of Pittsburgh. Pittsburgh, Pennsylvania 15260 

In the determination of risk for melanoma, relatively iiltle is known about the possible 
independence of two important predictors, total nevi and clinically dysplastic nevi. From a 
study conducted in Sydney, Australia |see J. J, Nordlund et al.. Cancer Res. 45, 1855-1861 
(1985)], 246 cases of melanoma (excluding 7% of targeted patients with a history of mela¬ 
noma in a first-degree relative) were compared with 134 nonmelanoma controls. Participants 
had been examined by a dermatologist and an oncologist. Logistic regression analysis was 
used ami included an age-sex interaction term in computing all estimates of relative risk in 
this report. Relative risk for melanoma in those with 16+ total nevi was significantly ele¬ 
vated al 1.8 but declined to a statistically nonsignificant level of 1.2 <9596 confidence limit 
(CL): 0.7, 2.0) after adjustment for dysplastic nevi. In contrast, relative risk for melanoma 
in Ihose with any dysplastic nevi was 7.6 (95% CL: 3.6, 16.0) but wus maintained at a 
similarly elevated and statistically significant level of 7.7 (95% CL: 3.5. 17.1) alter adjust- 
meni for total nevi. Those patterns were even more evident in the younger half of ihe study 
population. The analyses suggest that much of the association between TN and nonfamilial 
melanoma is explained by the presence of dysplastic nevi and, conversely, they imply Ibal 
dysplastic nevi represent a clinically distinct, qualitative disorder rather than simply a quan¬ 
titative disorder wherein dysplastic nevi stem merely from an increase in total nevi. The 
dysplastic nevus syndrome accounts for 32% of all nonfamilial melanomas, c t«* Acukmfc 
Press. Inc. 

INTRODUCTION 

Two lines of research have identified nevocytic markers of risk for cutaneous 
malignant melanoma. This tumor has been related to a quantitative mclanocytic 
change, an increase in numbers of nevi (6,7, 10, 14). Melanoma is also associated 
with qualitative melanocylic abnormalities, the occurrence of clinically dysplastic 
nevi (DN) (11, 12, 14), with relative risks for melanoma of sixfold or greater. The 
latter work stemmed from studies in the familial setting (3,8), studies which later 
suggested a 100% lifetime risk (approaching infinite relative risk) in individuals 
with DN who also belonged to families in which two melanomas had occuired (9). 

It is clear that DN are clinically and biologically significant in these rare family 
kindreds. In the nonfamilial setting, however, the association of DN with mela¬ 
noma, although substantial, is less strong than in the rare family kindreds reported 
(3, 8, 9), and for these more common melanomas, some skepticism (I) regarding 
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The Effect of Low-Yield Cigarette Smoking on Lung Cancer Risk 


ERNST L. WYNDER, MD; AND GEOFFREY C. KABAT, PhD 


The effect of low-yield (filter) cigarette (LYC) smoking on lung cancer risk, by two broad histologic 
groupings (Kreyberg I {KI] and II (Kill), was examined in a large case-control study. Among males, 
there were 1278 KI patients and 2408 patient controls matched on age, race, hospital, and year of 
interview and 807 KII patients and 1543 matched patient controls. Among females, there were 513 KI 
patients and 960 matched patient controls and 499 KII patients and 932 matched patient controls. For 
the purposes of estimating the reduction in risk due to smoking filter rather than nonfilter cigarettes, 
odds ratios (OR) for smokers of filter cigarettes only, short-term switchers (/.«., switchers from non¬ 
filter to filter cigarettes who had smoked the latter for 1 to 9 years), and long-term switchers (?.<?., 
switchers to filter cigarettes who had smoked filter cigarettes for 10+ years) were calculated relative to, 
smokers’ of nonfilter cigarettes only (OR = 1.00). Logistic regression was used to obtain estimates 
adjusted for cigarettes per day (CPD), inhalation, age, and years of schooling. Filter-only smokers of 
both sexes appeared to have a reduced risk of KI lung cancer (OR = 0.69,95% confidence interval (Cl], 
037 to 1.27 in males; OR = 0.64,030 to 135 in females). Male long-term switchers had a significantly 
reduced risk (OR = 0.66, 0.49 to 0.90), and female long-term switchers had a nonsignificant reduced 
risk of KI lung cancer (OR = 0.74,0.40 to 136). The risks of short-term switchers were closer to 1.00 
(OR = 0.83,0.59 to 1.17 in males; OR = 0.99,0.49 to 2.03 In females). Evidence of a reduction in risk of 
KII was weaker in males and undetectable in females. 

Cancer 62:1223-1230, 1988. 


B ecause the smoking of tobacco, and especially of 
cigarettes, is the principal cause oflung cancer, the 
important question is how the tobacco-cancer link can 
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be broken, ideally, people would be convinced never to 
start smoking. Next in line in desirability would be to get 
smokers to quit the habit. However, because many peo¬ 
ple have been unable or unwilling to stop smoking, the 
last available alternative would be to lower the tar yield 
of cigarettes to such an extent that these products may 
be rendered less harmful. This report presents data from 
an ongoing study designed to assess the effects of the use 
of low-yield cigarettes (LYC) on lung cancer risk. With 
the prolonged use of LYC and the finding that a pro¬ 
portion of smoker, now reaching the cancer age has 
smoked such cigarettes exclusively, a more accurate as¬ 
sessment of their effects should be possible. 

Materials and Methods 

The database used in this analysis is part of a large 
ongoing siud, of hi’oacco related diseases, which hat ' 
been described previously. 1- ' One thousand seventy- 
eight male and 513 female Kreyberg 1 (KI) lung cancer 
patients (including squamous cell, large cell, and oat cell 
lung cancers) and 807 male and 499 female Kreyberg II 
(KII) lung cancer patients (including adenocarcinoma, 
bronchiolar, and alveolar cell carcinoma) were inter¬ 
viewed between 1977 and 1984. 

Two patient controls were randomly sought for each 
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[Table 1. Distribution of Socio-Demographic Factors in Male 
Kreyberg I and II Lung Cancer Patients and Patient Controls 




KI 


KII 


Patients 

Patient 

controls 

Patients 

Patient 

controls 

No. 

1278 

240? 

807 

1543 

Age at interview (yr) 
<45 

6% 

6% 

10% 

• 12% 

45-54 

19% 

20% 

24% 

•23% 

55-64 

43% 

42% 

38% 

38% 

65-74 

29% 

29% 

25% 

25% 

75+ 

3% 

3% 

4% 

3% 

Education (yr) 

1-8 

24% 

■ 15% 

16% 

12% 

9-1-2 

.46%- 

42% 

42% 

38% 

13-15 

12% 

15% 

15% 

15% 

16 

11% 

14% 

13% 

14% 

17+ 

7% 

14% 

14% 

' 20% 

Religion 

Protestant 

35% 

37% 

26% 

27% 

Catholic 

4S% 

37% 

50% 

40% 

Jewish 

9% 

20% 

18% 

25% 

Other 

2% 

3% 

2% 

3% 

None 

6% 

4% 

4% 

5% 

Occupation 

Prof/manager 

28% 

39% 

37% 

45% 

Skilled 

38% 

36% 

36% 

32% 

Semi-skilled 

19% 

14% 

15% 

14% 

Unskilled 

15% 

11% 

11% 

8% 


KI: Kreyberg I; ECU: Kreyberg II. 


patient from the large pool of patients with nontobacco- 
related diseases requiring hospitalization interviewed 
throughout the study period. These patient controls 
were matched to lung cancer patients on the basis of age 
(±5 years), sex, race, hospital, and year of interview. 
Two thousand four hundred eight male patient controls 
and 959 female patient controls were selected for KI 
lung cancer patients. For KII lung cancer patients, 1543 
male patient controls and 932 female patient controls 
were selected. 

Study subjects were interviewed in the hospital by 
trained interviewers using a structured questionnaire 
that contained questions on demographic factors, smok¬ 
ing history, medical history, and other potential risk 
factors or confoiinders {i.e., alcohol consumption and 
self-reported chemical exposure). Detailed smoking his¬ 
tones were obtained including brand oi cigarette, lengtn 
of cigarette, number of cigarettes smoked per day 
(CPD), and duration of smoking each brand, for up to 
four brands per person. The cumulative number of years 
that all brands were smoked was recorded for the total 
smoking duration. The average number of CPD of each 
brand consumed in the last 10 years before the interview 
feis calculated. 

W The analysis was restricted to current cigarette only 
smokers who had smoked for at least 10 years before 


being interviewed. For males and females with both 
types oflung cancer, 13 patients and 30 patient controls 
had smoked for less than 10 years. Long-term cigarette- 
only smokers (those who had smoked for at least 10 
years) were further divided into the following four 
groups according to their lifetime smoking habits: non¬ 
filter only, switchers from nonfilter to filter who had 
smoked filter cigarettes for I to'9 years, switchers who' 
had smoked filter cigarettes for 10+ years, and filter- 
only smokers. 

Point estimates of the relative risk with test-based 95% 
confidence intervals (Cl) were calculated using Miet- 
tinen’s method. 3 Potential confounding factors were 
taken into account by stratification; and adjusted rela¬ 
tive risks were computed using the Mantel-Haenszel 
summary estimated odds ratio (OR). 4 Logistic regres¬ 
sion was used to obtain estimates of the effect of “filter 
only” and of switching to filter versus “nonfilter only” 
adjusted for other important variables such as CPD, in¬ 
halation, age, and years of education. CPD was catego¬ 
rized as follows; 1 to 10 (referent category), 11 to 20,21 
to 30, 31 to 40, and 41 +. Inhalation was categorized into 
“inhale deeply” versus all other responses (“inhale mod¬ 
erately,” “slightly,” and “not at all”). Age and years of 
education were entered as continuous variables. 
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Table 2. Distribution of Socio-Demographic Factors in Female 
Kreyberg I and II Lung Cancer Patients and Patient Controls 




KI 


KII 


Patients 

Patient 

controls 

Patients 

Patient 

controls 

No. 

513 

960 

499 

932 

Age at interview (yr) 

<45 

8% 

7% 

14% 

12% 

45-54 

22% 

22% 

25% 

26% 

55-64 

42% 

41% 

33% 

35% 

65-74 

25% 

26% 

24% 

25% 

75+ 

Education (yr) 

3% 

3% 

4% 

2% 

1-8 

14% 

11% 

10% 

11% 

9-12 • 

56% 

53% 

54%' 

50% 

13-15 

18% 

19% 

20% 

-20% 

16 ' 

1%.. 

• i 6% 

.. 10% 

■ .9% • 

i7+ 

Religion 

5% 

7% 

' 5% 

10% 

Protestant 


JJ70 

40 Vo 

4070 

Catholic 

47% 

41% 

41% 

45% 

Jewish 

14% 

19% 

27% 

24% 

Other 

2% 

3% 

2% 

2% 

None 

4% 

3% 

3% 

2% 

Occupation 

Prof/manager 

16% 

20% 

16% 

21% 

Skilled 

36% 

35% 

37% 

35% 

Semi-skilled 

7% 

7% 

7% 

6% 

Unskilled 

8% 

6% 

6% 

6% 

Housewife/m isc. 

34% 

32% 

34% 

31% 


KI: Kreyberg I; KII: Kreyberg II. 
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Ca Co 

22 542 

(2%) (23%) 

Smoker: Ex- 
Clgarsn* Only 
Ca Co 

334 672 

(26%) (28%) 

Smoker 

Pipe/Cigar 

Ca Co 

33 199 

(3%) (8%) 

Smoker: Cigar- 
ette/Pipe/Cigar 

Ca Co 

223 372 
(17%) (15%) 

Smoker: Cig¬ 
arette Only 

Ca . Co 
666 623 

(52%) (26%) 



fclOYrs 

Smoking 

Ca Co 

664 615 



Smoker: Ex- 
Cigarslte Only 

Ca Co 

204 445 
£25%) (29%) 

Smoker: 

P'p e/Cigar 

Ca Co 

16 109 

(2%) (7%) 

Smoker: Cigar- 
eite/Pipo/Cigar 

Ca Co 

104 243 
£13%) (16%) 


Smoker. Cig¬ 
arette Only 



Fig. 1. Kreyberg I and H male lung cancer patients and their age and hospital-matched patient controls by smoking history. 


Results 

^^Tables 1 and 2 present the distribution of demo¬ 
graphic variables for KI and KII lung cancer patients 
and their respective patient controls. KI male patients 
were older than those with KII (25% versus 34% <55 
years of age), had fewer years of education (70% versus 
58% with <12 years of schooling), had lower occupa¬ 
tional status (34% versus 26% had semiskilled or uns¬ 
killed jobs), and included fewer Jews (9% versus 18%). 
Similar although less marked differences were seen for 
female patients with KI and KII (age [30% versus 39% 
<55 years of age], education [70% versus 64% with <12 
years of schooling}, and religion [14% versus 27% Jews]). 

Figures 1 and 2 present data on the smoking habits of 
patients and patient controls. The purpose of presenting 
the data in this manner is to show differences between 
patients and patient controls, men and women, and KI 
and KII type lung cancer patients according to percent¬ 
age of nonsmokers, exsmokers, cigar/pipe only smokers, 
mixed smokers, and cigarette-onlv smokers by type of 
cigarette and duration of smoking. 

As has been frequently reported, few never-smokers 
were found among KI male patients (2%) whereas 23% 
of the patient controls were never-smokers. The percent¬ 
age of exsmokers was about the same in patients and 
patient controls (26% versus 28%), pipe and cigar 

• okers comprised 3% versus 8%, and there was a simi- 
percentage of mixed smokers. The remaining 52% of 


the patients and 26% of the patient controls were current 
smokers who have smoked cigarettes only throughout 
their life (“present cigarettes-only” smokers). Virtually 
all present cigarettes-only smokers had smoked filter cig¬ 
arettes for more than 10 years (the estimated minimum 
time interval necessary to detect an impact of smoking 
LYC on lung cancer risk). Most persons in the cancer 
age began their smoking habit with high-yield, nonfilter 
cigarettes. Thus, only 36 male KI patients and 54 patient 
controls reported having smoked filter cigarettes exclu¬ 
sively. For analysis of the question whether long-term 
smoking of filter cigarettes (> 10 years) reduces the rela¬ 
tive risk of KI lung cancer, only 365 patients and 358 
patient controls (switchers of 104- years and filter-only 
smokers) were available out of 1278 patients and 2408 
patient controls. 

Among male KII patients, there was a larger percent¬ 
age of never-smokers (5%) than among men with KI 
(2%). There were more men with KI (1278) compared ' 
with those with KII lung cancer (807), giving a KI:KII 
ratio of 1.6. Thirty-five (8%) of the KII patients and 38 
(11%) of their patient controls had smoked filter ciga¬ 
rettes exclusively, whereas 226 (53%) of the patients and 
194 (55%) of their patient controls had switched to filter 
cigarettes and had smoked them for more than 10 years. 

Figure 2 shows that among women, there were more 
nonsmokers among KII than KI patients, (19% versus 
6%). Also, there was a larger percentage of never- 
smokers among female patient controls for KII (52%) 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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Never Smoker j 

Ca 

Co 

31 

(6%) 

S05 

(53%) 


Smoker, Ex-Cigarette 
Only, and Other 


Smoker Cigarette 
. Only 


Smoker Cigarette 
Only 


Never smoked 
1-lQCPD 
11-20 CPD 
21-30 CPD 
31-40 CPD 
41+CPD 


KI: Kreyberg I; K 
interval; CPD: ciga 




213 137 

(58%) (57%) 


174 124 57 59 

(B1%) (55%) (20%) (26%) 


Fig. 2. Kreyberg l and II female lung cancer patients and their age and hospital-matched patient controls by smoking history. 



Nonfilter only 
Switchers (1-9 yr) 
Switchers (10+ yr) 
Biter only 

KI: Kreyberg I; i 
interval. 


compared with the male patient controls for KII (24%). 
The number of switchers of 10+ years among KI pa¬ 
tients was 213 (58%) versus 137 (57%) in the patient 
controls, whereas among KII patients, it was 174 (61%) 
versus 124 (55%) in the patient controls. Relatively 
. more women than men smoked filter cigarettes exclu¬ 
sively (15% of KI patients and 22% of patient controls; 
20% of KII patients and 26% of patient controls). 

Tables 3 and 4 show crude OR for KI and KII lung 
cancer by amount smoked and by sex. This table in¬ 


cludes never-smokers and current smokers of cigarettes 
only who have smoked for 10 or more years. Both histo¬ 
logic groupings show an increase in the OR with in¬ 
creasing number of cigarettes smoked. The OR for KI 
are larger than those for KII at each CPD level due to the 
smaller proportion of never-smokers among KI com¬ 
pared with KII patients. 

Tables 5 and 6 present the OR for KI and KII lung 
cancer of smokers of filter cigarettes only and of “short¬ 
term switchers” (1 to 9 years) and “long-term switchers” 


(10+ years) rt 
only. Estimate 
gression mode 
long-term swit 
CPD, inhalat 
“filter-only” s 
Cl 0.37 to 1.2' 
had an OR < 
witchers had 


Table 3. Odds'Ratios for Kreyberg I and II Lung Cancer by Amount Smoked* 

Males 



Patients 

Patient 

controls 

OR 

a 

Patients 

Patient 

controls 

OR 

( 

ci ! 

CJ1 1 

Ch ! 

O ; 

Never smoked 

22 

542 

1.00 

_ 

42 

376 

1.00 

_ 


I-10 CPD 

50 

93 

13.25 

8.35-21.02 

15 

55 

2.44 

1.29-4.62 


11-20 CPD 

153 

238 

15.84 

I0.71-Z3.43 

126 

134 

8.42 

5.81-12.20 


21-30 CPD 

120 

100 

29.56 

19.79-44.17 

98 

57 

15.39 

10.24-23.14 

Nonfilter only 

31^0 CPD 

162 

106 

37.65 

25.56-55.47 

99 

80 

11.08 

7.46-16.45 

Switchers (1-9 yr 

^■PPD 

169 

65 

64.05 

43.10-95.19 

95 

30 

28.35 

18.25-44.04 

Switchers (10+ y 

WZi 

676 

1144 



475 

732 



Filter only 


KI: Kreyberg 1; KII: Kreyberg II; OR: odds ratio;Cl: 95%confidence 
interval; CPD: cigarettes per day. 


* Includes current smokers of cigarettes only who have smoked for 
10 years or more. 


KI: Kreyberg I: 
interval; NF: nor 


Source: https://www.industrydocuments.ucsf.edu/docs/zIbj0000 
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Females 






KI 



KII 


Patients 

Patient 

controls 

OR 

Cl 

Patients 

Patient 

controls 

OR 

ci 

Never smoked 

31 

505 

1.00 


94 

486 

1.00 


1-10 CPD 

27 

67 ■ - 

• 6.56 

‘ '3.90-11.04 

26 

44 

3.06 

1.83-5,11 

! 1-20 CPD 

126 

113 

18.16 

12.44-26.53 

. 100 

115 

4.50 

3.22-6.28 

21-30 CPD 

57 

35 

26.53 

16.94-41.54 

60 

33 

9.40 

6.13-14.41 

31-40 CPD 

111 

19 

95.17 

60.71-149.18 

72 

27 

13.79 

9.01-21.10 

41+CPD 

49 

9 

88.69 

52.33-150.31 

32 

8 

20.68 

1I.2I-38.I7 

Total 

401 

748 



384 

713 




KI: Kreyberg I; KII: Kreybei^ II; OR: odds ratio; Cl: 95% confidence * Includes current smokers of cigarettes only who have smoked for 

interval; CPD: cigarettes per day. 10 years or more. 


Table 5. Adjusted* Odds Ratios and 95% Confidence Intervals for Filter-Only Smokers and Short-Term and Long-Term Switchers 
Compared With Nonfilter-Only Smokers 


Males 


KI KJI 



Patients 

Patient 

controls 

OR 

Cl 

Patients 

Patient 

controls 

OR 

Cl 

Nonfilter only 

165 

121 

1.00 

_ 

90 

66 

1.00 

_ 

Switchers (1-9 yr) 

120 

122 

0.83 

0.59-1.17 

83 

59 

0.96 

0.61-1.51 

Switchers (10+ yr) 

330 

304 

0.66 

0.49-0.90 

226 

195 

0.79 

0.53-1.18 

only 

36 

54 

0.69 

0.37-1.27 

35 

38 

0.87 

0.43-1.54 


^CJ: Kreyberg I; KJI: Kreyberg II; OR: odds ratio; Cl: 95% confidence * Adjusted for cigarettes per day, age, inhalation, and years ofeduca- 
interval. ' tion in logistic regression models. 


I (10+ years) relative to smokers of nonfilter cigarettes 
| only. Estimates were obtained from separate logistic re- 
i gression models for filter only, short-term switcher, and 
long-term switcher versus nonfilter only, which included 
CPD, inhalation, age, and years of education. Male 
“filter-only” smokers had an adjusted OR of 0.69 (95% 
Cl 0.37 to 1.27) for KI lung cancer, short-term switchers 
had an OR of 0.83 (0.59 to 1.17), and long-term 
switchers had an OR of 0.66 (0.49 to 0.90) compared 


with smokers of nonfilter cigarettes only. The corre¬ 
sponding OR for KII were 0.87 (0.43 to 1.54), 0.96 (0.61 
to 1.51), and 0.79 (0.53 to 1.18), respectively. In fe¬ 
males, the OR for KI lung cancer was 0.64 (0.30 to 1.35) 
for filter-only smokers, 0.99 (0.49 to 2.03) for short-term 
switchers, and 0.74 (0.40 to 1.36) for long-term 
switchers. Because of the small numbers of nonfilter- 
only smokers among KJI patients and patient controls, 
short-term switchers (1 to 9 years) were combined with 


ti 


Table 6. Adjusted* Odds Ratios and 95% Confidence Intervals for Filter-Only Smokers and Short-Term and Long-Term Switchers 
Compared With Nonfilter-Only Smokers 


Females 




KI 




KII 


Patients 

Patient 

controls 

OR 

Cl 

Patients 

Patient 

controls 

OR 

ci 

Nonfilter only 

43 

24 

1,00 

_ 

NF and STS 

66 

48 

1.00 

„ 

Switchers (1-9 yr) 

62 

27 

0.99 

0.49-2.03 

LTS 

174 

124 

0.99 

0.76-1.29 

^tottchers (10+ yr) 

215 

137 

0.74 

0.40-1.36 






Ber only 

54 

54 

0.64 

0.30-1.35 

Filler only 

57 

59 

0.96 

0.62-1.47 

KI: Kreyberg I; KJI: Kreyberg II; OR: odds ratio; Cl: 95% confidence 

* Adjusted for cigarettes per day, age, inhalation, and years of educa- 

interval; NF: nonfilter, STS: short-term switchers. 


tion in logistic regression models. 




I 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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Table 7. Summary of Epidemiologic Studies of Effect of Type of Cigarette Smoked (Filter/Nonfilter) on Lung Cancer Risk 


No. 6 


Study 




ross & 

Gibson 15 

(1968) 


Wynder et 
a /. 11 
(1970) 
Hammond 
etal. 16 
(1976) 


Type Population 


Case-control 974 white male cases and 974 white 
male controls admitted to Roswell 
Park between 1960 and 1966 
Case-control 210 male and 30 female KI lung cancer 
cases and twice the number of 
controls 

Prospective Over a million subjects enrolled in the 
American Cancer Society study 
between 1959 and 1960 


Dean et 
alP 
(1977) 


Hawthorne 
& Fry 1 * 
(1978) 


Case-control 616 men and 150 women who died of 
lung cancer between 1966 and 1972; 
relatives of patients were 
interviewed; 1563 male and 2958 
female controls were selected 
randomly from electoral registries ' 
Prospective 18,786 subjects who completed a 

multi-phase screening exam 


Vynder & 
Stellman 2 
(1979) 


Case-control 557 male and 127 female cases with KI 
lung cancer and 4835 male and 4712 
female Controls 


Kunze & 
Vutuc' 9 
(1980) 


Case-control 1600 male lung cancer cases and 3200 
controls collected from 15 clinical 
departments of hospitals between 
1976 and 1979 


(0.414 male volunteers for mass 
radiography were observed 



Riminetnn 10 Pm«rectiw 
(1981) 


Findings 


OR for lung cancer for current filter and nonfilter smokers relative 
to nonsmokers by duration and quantity smoked; filter, 3.8; 
nonfilter, 6.5 

Odds of lung cancer for long-term nonfilter smokers versus long¬ 
term filter smokers (adjusted for CPD):1.8 (3.1 to 3.0) 

Age-standardized mortality ratios oflung cancer in two time 
periods, by tar content of cigarettes usually smoked, by sex: 

Mortality ratio 


Tar content (mg/cig) 


Sex 

Period 

25.8-35.7 

17.6-25.7 

<17.6 

M 

1960-1966 

1.0 

0.96 

0.83 

M 

•1966-1972 

1.0 

0.94 

- 0.79 ■ 

F 

1960—1966 

1.0 

0.84 

0.57 

F 

1966-1972 

1.0 

0.73 

0.62 


OR for filter compared with nonfilter smokers (age, 35+ years) 
standardized by age and quantity of CPD: males, 0.54 (0.40 to 
0.73); females, 0.68 (0.42 to l.i 1) 


Relative mortality (based on 80 deaths) in current male cigarette 
smokers (standardized for age and CPD) demonstrated no 
substantial risk difference for filter versus plain cigarettes: 

Type of Cigarettes Lung cancer 


Filter 89 

Plain 107 


Nonfilter smokers (current smokers of nonfilter cigarettes) had 
elevated OR relative to long-term filter smokers (current 
smokers who used filter cigarettes currently and at least 10 
years), but the differences did not reach statistical significance: 
males, OR = 1.26 (0.97 to 1.64); females, OR = 1.37 (0.72 to 
2.60) 

Lifetime tar exposure was estimated by a score including duration 
(yr), CPD, and tar level; the following OR were calculated for 
the KI group: 


Lifetime tar 


exposure 

OR* 

P-value 

<500 

2.0 

Not significant 

501-1000 

2.6 

<0.01 

1001-2000 

5.3 

<0.01 

2001-3000 

7.2 

<0.01 

3001-4000 

7.7 

<0.01 

4001-5000 

9.5 

<0.01 

>5000 

7.8 

<0.01 

* Relative to n'onsmokers 


Ace-standardized incidence oflung cancer 

per 1000 among: 

male cigarette smokers was calculated: 



Age-standardized 


incidence rates 


Filter 

Nonfilter 

Quantity 

smoker 

smoker 

of CPD 

(n = 239) 

(n = 304) 

1-9 

5.8 

13.3 

10-19 

17.5 

25.9 

20+ 

26.9 

44.6 

Total 

19.7 

30.4 


PO 

O 

O' 

CO 

Ch 

CO 

o 

cn 


Study 


Vutuc & 
Kunze 22 
(1982) 


Vutuc & 
Kunze 21 
(1983) 


Lubin et 

alP 

(1984) 


Benhamou 

etalP 

(1985) 


KI: Kreyber. 


nonfilter sn 
filter-only * 
(0.76 to 1.2 


. A.S U/f» TP 

the form c 
cancer. Mu 
public awt 
Compared 
more worn 
men who 
long-term i 
declining it 
younger m 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 





No. 6 


Low-Yield Cigarettes and Lung Cancer - Wynder and Kabat 


1229 



Vutuc & 
ICunze 22 
<1982) 


Vutuc & 
Kunze 21 
<1983) 


Lubin ei 
a/. 13 
(1984) 


Benhamou 
o! a!. w 
(1985) 


Table 7. ( Continued ) 


Findings 


Lifetime tar exposure was estimated by means of a score including 
duration (yr), number of CPD, and tar level; the following OR 
were calculated for K.I for different lifetime tar exposure groups 
relative to nonsmokers: 


Type Population 


Case-control ' 200 female lung cancer cases (of whom 
130 were Ki) and 400 controls 


Case-control 1580 male lung cancer cases and 3160 
controls interviewed in 15 hospitals 
between 1976 and 1980; after 
excluding subjects for occupational 
risk factors, 252 cases (16%) and 839 
controls (27%) were used in the 
analysis 

Case-control 7804 lung cancer cases and 15,207 
hospital-based controls from seven 
locations in Western Europe 


Case-control 1217 male lung cancer cases and 1915 
controls 


Lifetime tar 


exposure 

OR 

P-value 

<500 

1.45 

<0.01 

501-1000 

4.2 i 

<0.01 

[001-2000 

4.79 

<0.01 

2001-3000 

4.91 

<0.01 

>3000 

6.75 

<0.01 

Tar level 

OR* , t 

95% Cl 

Group 1 

10.9 

(3.9-30.7) 

Group 2 

20.6‘ 

(12J-34.8) 

Group 3 

36.7 

(27.0-49.9) 


* Relative to nonsmokers (OR = I.Q) 
t Adjusted for duration, quantity, and age 


OR* for lung cancer by proportion of years nonfilter brands were 
used, adjusted for years of cigarette use and CPD. 


Proportion of yr 
of nonfiltcr 
brands smoked 

Males 

Females 

0.01-0.49 

1.5 

1.8 

0.50-0.69 

1.4 

1.7 

0.70-0.83 

1.7 

1.9 

0.84-0.99 

1.7 

2.1 

1.00 (all nonfilter) 

1.7 

2.0 

* Relative to lifelong filter smokers (OR 

- 1.0) 


Smokers of non filter cigarettes had significantly higher OR for Ki 
lung cancer compared with smokers of filter cigarettes (OR 
— 18.1 and 10.9, respectively); when covariates were taken into 
account, the OR for lifetime nonfilter smokers relative to 
lifetime filter smokers was 1.23 


KI: Krcyberg I; OR: odds ratio; CPD: cigarettes per day; Cl: confidence interval. 


nonfilter smokers as the reference category. The OR for 
filter-only smokers was 0.96 (0.62 to 1.47) and 0.99 
(0.76 to 1.29) for long-term switchers. 

Discussion 

As we reported 36 years ago, 5 smoking, especially in 
the term oi cigarettes, is ihc principal wuoC of lung 
cancer. Much has changed since that time in respect to 
public awareness of the health hazards of smoking. 
Compared with 1950, relatively fewer men, although 
more women, are smoking. The greater percentage of 
men who have never smoked or who are confirmed 
long-term exsmokers has no doubt contributed to the 
tffciining incidence rate of lung cancer observed among 
|Rnger males in the United Kingdom and the US. 6,7 


Most marked, as to be expected, is a reduction of lung 
cancer in groups such as physicians, a large proportion 
of whom have given up smoking. 8,9 Clearly, never hav¬ 
ing smoked or having ceased smoking early in fife are 
the best means of reducing tobacco-related diseases. 

The reduction in male lung cancer incidence has been 
experienced despite the fact that whereas we have rela¬ 
tively f? ,v c r 'mnVprc those who continue to smoke con¬ 
sume more cigarettes than smokers of two decades ago. 
At that time, 19% of our male hospital patient control 
population smoked in excess of 20 CPD, 5 compared 
with more than 52% among current male smokers 
today. 10 

On the basis of studies we reported in 1970 and 
1979, 2,11 we anticipated a reduction of lung cancer inci¬ 
dence, especially among younger cohorts who had 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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smoked filter cigarettes for at least 10 years and among 
the smaller proportion of subjects who had smoked filter 
cigarettes exclusively. 

The hypothesis is that the lower tar yields of cigarettes 
reduce exposure to carcinogens and promoters in to¬ 
bacco smoke and, thus, reduce the risk of lung cancer for 
the smoker. However, smokers of LYC are known to 
compensate for nicotine uptake from the smoke by 
more frequent puff-drawing, deeper and more intense 
inhalation, and an increased number of CPD. 12-14 Thus, 
a cigarette yielding 10 mg of tar should pose a lower risk 
than one with a 20-mg tar delivery, provided that 
smokers do not- fully compensate for the differences. 
How well did our findings support this hypothesis? 

Our data suggest that smokers of filter cigarettes expe¬ 
rience some reduction in lung cancer risk relative to 
smokers of nonfilter cigarettes. The OR for K.I lung 
cancer for filter-only smokers relative to nonfilter-only 
smokers was 0.69 (0.37 to 1.27) in males and 0.64 (0.30 
to 1.35) in females. Male long-term switchers had a sig¬ 
nificantly reduced OR for K.I lung cancer (0.66, 0.49 to 
0.90). For female long-term switchers, the OR for KI 
lung cancer was 0.74 (0.40 to 1.36). There was also a 
suggestion of a slight reduction in risk for KII lung 
cancer among male lifetime filter smokers and long¬ 
term switchers. However, there was no evidence of a 
reduction in risk for KII lung cancer in female filter-only 
smokers and long-term switchers. 

Although these data were adjusted for number of 
CPD, it is possible that patients who switched to filter 
cigarettes increased their CPD to a greater extent than 
patient controls who switched, and that lung cancer pa¬ 
tients may have undereported their CPD. However, if 
patients did in fact underreport their CPD to a greater 
extent than the patient controls, the real impact of the 
LYC would be even greater. 

The data presented here are consistent with previous 
reports by us and others 15-24 that reduction of tar expo¬ 
sure leads to a reduction of lung cancer risk (Table 7). 
The magnitude of the reduction in risk for KI lung 
cancer for long-terih filter smokers appears to be on the 
order of 25% to 35% in this study. These results are in 
the same range as those of previous studies. 

The overall tar yields of cigarettes, including nonfilter 
ciaarettes. have declined since the earlv 1950s. The 
sales-weigh ted average tar yield of non filter cigarettes 
cfecfined from 37 mg in 1954 to approximately 20 mg in 
1983, whereas the average tar yield of filter cigarettes 
dropped from 27 to 12 mg. 25 During the same period, 
the average nicotine level of cigarettes dropped from 2.3 
to 1.0 mg. The largest reduction in lung cancer risk 
among current smokers should, therefore, be seen in 
those who have smoked filter cigarettes and especially 
low-yield filter cigarettes throughout their lives. As can 
be seen in Figures 1 and 2, we currently have insufficient 


numbers in this latter group for analysis. A study of the 
effect of low-yield filter cigarettes (<10 mg) and me¬ 
dium-yield filter cigarettes (10 to 14 mg) compared witli 
high-tar filter cigarettes (15+ mg) will be reported sub- 
sequently. I 
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TAR CONTENT OF CIGARETTES IN RELATION TO LUNG CANCER 

DAVID W. KAUFMAN, 1 JULIE R. PALMER, 1 LYNN ROSENBERG, 1 
PAUL STOLLEY,- ELLEN WARSHAUER,* and SAMUEL SHAPIRO 1 

Kaufman, D. W. (Slone Epidemiology Unit, Boston U. School of Medicine, 
Brookline, MA 02146), J. R. Palmer, L. Rosenberg, P. Stolley, E. Warshauer, and 
S. Shapiro. Tar content of cigarettes in relation to iung cancer Am J Epidemiol 
1989;129:703-11. 

Although it is generally considered established that the risk of lung cancer is 
directly related to the tar content of cigarettes, an examination of the results of 
previous studies does not yield conclusive evidence in favor of the hypothesis. 

The authors evaluated this issue in a study of 881 cases of lung cancer and 2,570 
hospital controls who were 40 to 69 years of age; data were collected by interview 
in hospitals in the United States and Canada from November 1981 to June 1986. 

For each year of smoking, cigarette brands were classified according to their tar 
content as published in regular Federal Trade Commission reports (from 1987 to 
1985) or the Reader's Digest (from 1957 to 1966). Tar values for years for which 
there was no published information were estimated by interpolation. Smokers 
were divided, according to the tar content of their cigarette brands averaged over 
a specified period, into low (<22 mg/cigarette), medium (22-28 mg/cigarette), 
and high (s29 mg/cigarette) tar smokers. When the average tar content was 
based on cigarettes smoked at least 10 years previously, the relative risk 
estimates for medium and high tar smokers compared with low tar smokers were 
3.0 and 4.0 after control for potentially confounding factors, including the number 
of cigarettes smoked per day. The trend was significant (p = 0.002). The tendency 
for the risk of lung cancer to increase with increasing tar content was consistent 
among men and women. The results provide further support for the hypothesis 
that the tar content of cigarettes is directly related to lung cancer risk. However, 
the data were limited in that there were very few subjects whose lifetime tar 
exposure averaged less than 10 mg/cigarette. 

lung neoplasms; smoking; tars 
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smokers but a lower risk than smokers of 
high tar cigarettes. This has considerable 
biologic plausibility, because “tar” con¬ 
tains known carcinogens, including 
benzol a)pyrene, dibenz(ah)anthracene, 5- 
methylehrysene, and other polyaromatic 
hydrocarbons (1). Four epidemiologic stud- 
ies have been published with data on tar 
content (2-5). In two, the results suggested 
that tar is related to lung cancer risk. The 
American Cancer Society conducted a 
large-scale follow-up study in which over 
1,000 cases of lung cancer developed during 
six years of follow-up (2). Among men, the 
standardized mortality ratio for smokers of 
low tar cigarettes compared with smokers 
of high tar cigarettes was 0.8; compared 
with smokers of medium tar cigarettes, it 
was 0.9. These results were not statistically 
significant. Among women, the correspond¬ 
ing standardized mortality ratios were 0.6 
and 0.7, respectively, and they were statis¬ 
tically significant. In a case-control study 
of women from Austria, the relative risk 
estimates for low, medium, and high tar 
smokers relative to nonsmokers were 2.6, 
4.4, and 8.9, respectively (3). These esti¬ 
mates were based on 188 cases who were 
smokers, and the trend was statistically 
significant. 

The results of the other two studies were 
equivocal. In the Whitehall study, after 10 
years of follow-up there were 108 fatal cases 
of lung cancer among smokers who inhaled 
(4). For those who smoked less than 20 


provided the patients, to the nurse-interviewers who 
collected the data, to Leonard Gaetano for assistance 
with data management, and to Cynthia Whear for 
word processing. 

The following hospitals participated in the study: 
Boston: Beth Israel Hospital, Newton-Wellesley Hos¬ 
pital, Mt. Auburn Hospital, Massachusetts General 
Hospital; New York: Memorial Sloan-Kettering Can¬ 
cer Center, New York Hospital, Lenox Hill Hospital; 
Philadelphia: Hospital of the University of Pennsyl¬ 
vania, Hahnemann University Hospital, Lankenau 
Hospital, Medical College of Pennsylvania Hospital, 

byteiian Hospital, Thomas Jefferson University Hos¬ 
pital; Baltimore: The Johns Hopkins Hospital; Tuc¬ 
son: University of Arizona Medical Center; London, 
Ontario, Canada: St. Joseph's Hospital. 


cigarettes per day, there was a nonsignifl. 
cant increase in the mortality with increas, 
ing tar content; among the heaviest smok¬ 
ers (51 cases) there was no increase at all, 
Among noninhalers, lung cancer mortality 
did rise significantly with increasing tar, 
but this observation was based on only 35 
cases. In a four-year follow-up study using 
data from Kaiser Perraanente (5), there 
was no association between tar content and 
lung cancer risk; again, this was based on 
small numbers (a total of 35 cases of lung 
cancer). 

Two additional studies contained infor¬ 
mation on filter and nonfilter cigarettes (an 
indirect measure of low and high tar ciga¬ 
rettes). In the Manchester Filter Study, 
smokers were followed for up to seven 
years, and there were 104 cases of lung 
cancer (6). The incidence was approxi- 
mately 50 per cent higher among smokers 
of nonfilter cigarettes than among smokers 
of filter cigarettes, and the pattern was 
consistent within strata of age and number 
of cigarettes smoked per day. In a case- 
control study conducted by Wynder and 
Stellman with approximately 700 cases of 
lung cancer, the relative risk estimate was 
consistently higher for nonfilter smokers, 
regardless of how much they smoked (7). 

To summarize the evidence, most of the 
published findings support the hypothesis 
that the tar content of cigarettes is related 
to the risk of lung cancer, but the results 
are not compelling: Some were not statis¬ 
tically significant, some were based on in¬ 
direct measures of the tar content, and 
some provided no evidence of association. 

Since 1976, we have been collecting data 
on numerous factors from patients with 
serious illnesses, including lung cancer, in 
a multipurpose case-control surveillance 
system (8). This data base has provided the 
opportunity to further evaluate the tar hy¬ 
pothesis. 

Materials and methods 

In case-control surveillance, specially 
trained nurses stationed in hospitals ad¬ 
minister a standard interview to patients 
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with a wide variety of illnesses. These in¬ 
clude diseases of particular interest (e.g., 
various cancers) and conditions generally 
suitable as control diagnoses. The infor¬ 
mation obtained includes personal charac¬ 
teristics (e.g., age), habits (e,g., tobacco and 
alcohol use), relevant medical history, and 
a lifetime history of medication use. After 
the patients are discharged from hospital, 
details of their conditions, including the 
primary reasons for admission, are ab¬ 
stracted from the hospital records. This 
system provides a data base which can be 
used to evaluate hypotheses of interest. 
Cases of a particular disease and controls 
with other conditions are selected, and 
standard case-control analyses are con¬ 
ducted. 

The data reported here were collected 
from November 1981 to June 1986 in hos¬ 
pitals in Boston, New York, Philadelphia, 
Baltimore, Tucson, and London, Ontario, 
Canada. The refusal rate of patients ap¬ 
proached for interview was 4 per cent. 

Cases 

All interviewed men and women aged 40 


Table 1 


Selected characteristics of lung cancer cases and 
kospital controls aged 40-69 years, US and Canada 
hospitals, November 1982-June 1986 



Cases 

(/i — 8811 

No. % 

Controls 
(it * 2.570) 

No. % 

Sex 

Male 

534 

61 

998 

39 

Female 

347 

39 

1,572 

61 

Age (years) 

40-49 

119 

14 

977 

38 

50-59 

363 

41 

852 

33 

60-69 

399 

45 

741 

29 

Race 

White 

721 

82 

2,041 

79 

Nonwhite 

160 

18 

529 

21 

Years of education 

<12 

243 

28 

503 

20 

12-16 

479 

54 

1,338 

52 

>16 

147 

17 

714 

28 

Unknown 

12 

1 

15 

1 

City of hospital admission 

Boston 

56 

6 

659 

26 

New York 

297 

34 

606 

24 

Philadelphia 

465 

53 

993 

39 

Baltimore 

60 

7 

288 

11 

Tucson 

2 

0 

17 

1 

London, Ontario, Canada 

1 

0 

7 

0 
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1985 (there were no reports available for 
the years 1969,1971,1972,1979,1980, and 
1982) (9-18) and by the Reader's Digest 
(based on similar laboratory methods) for 
the years 1957,1958,1959,1961,1963, and 
1966 (19-24) to determine an individual’s 
tar exposure. Cigar and pipe smoking were 
not considered. 

It was first necessary to estimate values 
for the years for which no report was avail¬ 
able; this was done by linear interpolation 
for the missing years after 1959. For the 
years before 1957, that is, before any re¬ 
ports were available, we made the assump¬ 
tion that the tar values were the same as 
the earliest reported value for each ciga¬ 
rette. (If anything, they were likely to have 
been higher, but there was no way to doc¬ 
ument this.) 

For each individual, we assigned a tar 
value for each year of smoking. For some, 
the process was straightforward, because 
they only smoked one brand of cigarettes, 
or at most, two; that is, the sum of the 
durations of smoking the two repotted 
brands equalled the total duration of smok¬ 
ing. When the sum of durations was less 
then the total duration, we assumed that 
the brand smoked the longest was smoked 
in the middle of the period before the most 
recent brand was smoked. Tar values for 
the years between the assumed end of 
smoking the longest-smoked brand and the 
beginning of smoking the most recent 
brand were then estimated by linear inter¬ 
polation. Values for the period before be¬ 
ginning smoking of the longest-smoked 
brand were estimated to be equal to the 
reported tar values for that brand. (This 
last approach was also used when there was 
only information on a single brand and the 
duration of smoking that brand did not 
equal the total duration.) Implicit in this 
process was the further assumption that 
when subjects switched brands, it was to a 
cigarette with similar or lower tar, and not 
to a higher tar brand. This assumption was 
reasonable on the basis of our data: Over 
80 per cent of the smokers who switched 
did so to a similar or lower tar brand. 


We then calculated average tar values (hi 
milligrams per cigarette) for each individ- 
ual (using a simple yearly average). In ad¬ 
dition to overall averages, average values 
were calculated for cigarettes smoked ^ 
specific periods (e.g., at least 10 years be¬ 
fore admission), because of the possibility 
that smoking during those periods was 
most relevant in the etiology of lung cancer 
The average values were the primary mea¬ 
sure of tar content used in this study. 

Data analysis 

Relative risks were estimated for various 
categories of cigarette smoking according 
to number smoked per day and tar level. 
The reference category for some estimates 
was never smokers. Most of the compari¬ 
sons were confined to smokers, however 
and in these instances the reference cate¬ 
gory was those in the lowest category of tar 
values. Ex-smokers were not included in 
the analyses of tar level because the risk of 
lung cancer declines with an increasing in. 
terval since quitting, and taking this rafo 
account would have needlessly complicated 
the presentation of results. To minimize 
misclassification from incomplete brand 
histories, the analyses of tar level were also 
confined to subjects for whom the brand 
was known for at least 75 per cent of their 
duration of smoking. Some analyses were 
further restricted to those for whom the 
brand was known for their entire duration 
of smoking. In general, the results from this 
group were similar to those from the 75 per 
cent group, which was larger, and we have 
chosen to report mostly on the latter. 

To control confounding, we used multiple 
logistic regression (25). In addition to terms 
for values of tar exposure, indicator terms 
for the following variables were included in 
the logistic models: age, sex, ethnic group, 
geographic region, years of education, anil' 
year of interview. For the analyses confined 
to smokers, additional terms were included 
ror number of uigarew.es smoked pc: d? 
and age at starting smoking. We tested 
trends in the relative risk estimates by en¬ 
tering ordinal terms with values corrt- 
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spending to tar levels into the multivariate 
models. 

Results 

A total of 614 of the 881 cases (70 per 
cent) and 852 of the 2,570 controls (33 per 
cent) were current cigarette smokers. As is 
shown in table 2, the estimated relative risk 
increased steadily with increasing number 
of cigarettes smoked per day, from 8.0 for 
the lightest smokers (<15 cigarettes/day) 
to 60 for the heaviest smokers (^45 ciga¬ 
rettes/day). For ex-smokers, the estimate 
was 6.8. For any current smoking, it was 
20 . 

Smokers were divided into three cate¬ 


gories according to average tar content of 
cigarettes smoked. Relative risk estimates 
for the intermediate and highest tar cate¬ 
gories compared with the lowest tar cate¬ 
gories are displayed in table 3 for subjects 
for whom the brand smoked was known for 
at least 75 per cent of the total duration of 
smoking, and for the subset for whom the 
brand smoked was known for the entire 
duration of smoking (100 per cent). In each 
instance, the estimated risk increased with 
increasing tar content, although the esti¬ 
mates were somewhat lower for the 100 per 
cent subset: In the 75 per cent group, the 
estimate for the intermediate tar category 
compared with the lowest category was 1.9, 


Table 2 

Number of cigarettes smoked per day in relation to lung cancer risk, US and Canada hospitals, November 1981- 

June 1986 



Cases 
(/i *881) 

Controls 
(n =■ 2,570) 

Multivariate 
relative risk 
estimate 

95% confidence 
interval 

Never smoker 

35 

925 

1.0* 


Ex-smoker 

225 

759 

6.8 

4.6-9.9 

No. of cigarettes smoked/day 
<15 

66 

214 

8.0 

5.0-13 

15-24 

207 

363 

15 

10-23 

25-34 

96 

118 

28 

17-44 

35-44 

149 

110 

43 

27-68 * 

£45 

96 

47 

60 

35-102 

Unknown 

7 

34 

6.1 

2.2-17 


" Reference category. 


Table 3 

Tar content of cigarettes smoked in relation to lung cancer risk, US and Canada hospitals, November 1981- 
June 1986 


Av. tar content 
(mg/cigarette) 

Cases 

Controls 

Multivariate relative 
risk estimate 

95% confidence interval 


Cigarette brand identified for at least 75% of years of smoking 


- <22 

35 

142 

1.0* 


22-28 

95 

88 

1.9 

1.0-3.7 

>29 

40 

23 

3.1 

1.3-7.1 


Cigarette brand identified for all (100%) years of smoking 


<22 

15 

91 

1.0* 


22-28 

60 

62 

1.5 

0.6-4.2 

>29 

24 

14 

2.4 

0.6-8.6 


* Reference category. 
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and for the highest tar category it was 3.1; 
the trend was significant (x = 3.3, p = 
0.001). The corresponding estimates for the 
100 per cent subset were 1.5 and 2.4, re¬ 
spectively (x — 2.3, p = 0.02). The remain¬ 
der of the results reported here are based 
on the entire 75 per cent population of 
smokers. 

Compared with never smokers, the rela¬ 
tive risk estimates for smokers of the low¬ 
est, intermediate, and highest tar cigarettes 
were 11 (95 per cent confidence interval 
(Cl) 5.9-19), 23 (95 per cent Cl 14-38), and 
36 (95 per cent Cl 18-73), respectively. 

Median tar values for the highest cate¬ 
gory were 31.1 mg/cigarette among cases 
and 31.6 mg/cigarette among controls, and 
the highest values were 34.0 and 34.1, re¬ 
spectively. The corresponding medians for 
the lowest categories were 19.1 and 18.6 
mg/cigarette, and the lowest values were 
15.3 and 9.1, respectively. No cases and six 
controls (2 per cent of the smokers in the 
75 per cent population) had average tar 
values of less than 10 mg/cigarette, ' 

As explained, average tar values were 
also computed separately for cigarettes 
smoked 10 or more years before hospital 
admission. The results are shown in table 
4. There were fewer cases and controls in 
the lowest tar category and more in the 
highest tar category compared with the dis¬ 
tributions based on all years of smoking. 
The relative risk estimates increased with 
increasing tar content, and were somewhat 
higher than the estimates based on all years 
of smoking: For smokers in the intermedi¬ 
ate tar category, the estimate was 3.0 (com¬ 
pared with 1.9 from all years of smoking). 


and for those in the high tar category, ft 
was 4.0 (compared with 3.1). The trend wa 8 
statistically significant (x = 3.1, p = 0.002), 

A further analysis was based on ciga. 
rettes smoked at least 20 years before hog. 
pital admission. The results were not ma¬ 
terially different from those based on ciga, 
rettes smoked at least 10 years previously, 
and the remaining analyses are based on 
the latter period. 

As is shown in table 5, the pattern of 
increasing risk with increasing tar level was 
broadly consistent by sex. Among men, the 
relative risk estimates for the intermediate 
and high tar categories were 3.6 and 4.0, * 
respectively; the trend was on the border¬ 
line of statistical significance (x = 2.0, p * 
0.05). Among women, the corresponding 
estimates were 1.8 and 4.7; this trend wag 
significant (x = 2.1, p = 0.04). 

The data for men and women were fur- r 
ther stratified by number of cigarettes 
smoked per day. In most categories, the 
relative risk estimate tended to increase 
with increasing tar content. However, num¬ 
bers were small and the results were not 
statistically significant (data not shown). 

Discussion 

The hypothesis that tar in cigarette 
smoke is a major component in the etiology 
of lung cancer has biologic plausibility (1) 
and is supported by some epidemiologic 
data (2, 3, 6, 7), although the magnitude of 
the association has tended to be modest. In 
addition, some results have been equivocal 
(4, 5). The results of the present large case- 
control study provide further evidence that 
the tar content of cigarette smoke is indeed 


Table 4 

Tar content of cigarettes smoked at least 10 years before admission in relation to lung cancer risk, US and 
Canada hospitals, November 1981-June 1986 


Av. tar content 
(mg/cigarette) 

Cases 

Controlst 

Multivariate relative 
risk estimate 

95^ confidence interval 

<22 

17 

99 

1.0* 


22-28 

90 

94 

3.0 

1.4-6.3 

2:29 

63 

45 

4.0 

I.7-9.2 


* Reference category. 

t Fifteen controls had smoked for less than 10 years and are excluded from this analysis. 
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Table 5 

Tar content of cigarettes smoked at least 10 years before hospital admission in relation to lung cancer risk, by 
sex: US and Canada hospitals, November lB8l~June 1986 


Av. tar content 
(mg/cigarettet 

Cases 

Controls 

Multivariate relative 
risk estimate 

95% confidence interval 

Men 

<22 

7 

32 

1.0* 


22-28 

68 

48 

3.6 

1.2-11 

>29 

44 

23 

4.0 

1.2-13 

Women 

<22 

10 

67 

1.0* 


22-28 

22 

46 

1.8 

0.6-5.7 

>29 

19 

22 

4.7 

1.1-21 


* Reference category. 


related to lung cancer risk: We estimated arettes smoked per day and the duration of 
that current smokers who had smoked cig- smoking. Given the relatively uncompli- 
arettes 10 or more years in the past with cated etiology of lung cancer, it does not 
an average of at least 29 mg of tar per appear likely that there was uncontrolled 
cigarette had approximately four times the confounding by factors not taken into ac- 
risk of lung cancer as those who had count. 

smoked cigarettes with an average tar con- A weakness in our study was that we did 
tent of less than 22 mg. Smokers of ciga- not have complete lifetime histories of 
rettes with intermediate tar content ap- brands smoked for most subjects (since 
peared to have a threefold increase in risk, only the most recent and longest-smoked 
The association was present in both men brands were obtained), nor were tar values 
and women and did not appear to be ac- available for all years. The assumptions 
counted for by number of cigarettes smoked that were made about the gaps in brand 
per day. history, however, if incorrect, would have 

In interpreting the present results, we tended to underestimate average tar expo- 
considered the possibility of distortion by sure, which would have led to underesti- 
various forms of bias. Selection bias seems mation of the relative risks. To minimize 
unlikely: Lung cancer is an illness for which the effect of such assumptions, we confined 
diagnosis and admission to hospital is al- the analysis to cases and controls for whom 
most inevitable and is certainly unrelated there was information covering at least 75 
to the tar content of cigarettes smoked, per cent of the duration of smoking; that 
especially in the distant past. The controls is, tar values were assumed for not more 
were selected to have diagnoses unrelated than 25 per cent of the smoking history, 
to smoking, some of which involved acute This did result in the exclusion of a sub¬ 
diseases requiring hospital admission. It is stantial proportion of subjects for whom 
highly unlikely that among smokers these there were larger gaps in the brand histo- 
conditions would be related to tar content, ries, but there is no reason to think that 
It is conceivable that controls tended to the population analyzed was biased with 
underreport high tar smoking, or cases low respect to tar values. We also analyzed the 
tar smoking, producing a spurious associa- subset of cases and controls for whom there 
tion, but this does not seem likely. Poten- was brand information on the entire dura- 
tially confounding factors were taken into tion of smoking, and the results were sim- 
account in estimating the relative risks, and ilar to those for the 75 per cent population, 
Included, in particular, the number of cig- although numbers (and the proportion of 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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the totai smoking population) were consid¬ 
erably smaller. The assumptions used to fill 
in the gaps in the tar values could also have 
resulted in underestimation of risks. 

Another problem that could lead to 
underestimation of the effect of tar is that 
the results of this and other studies (2-5) 
were based on published tar values for cig¬ 
arettes that were derived from standardized 
machine-smoking tests. It is well known 
that smokers of low nicotine cigarettes tend 
to compensate for lower nicotine by deeper 
inhalation or some other mechanism, thus 
minimizing differences in actual nicotine 
intake (26-29). Since nicotine and tar levels 
are correlated, this phenomenon would af¬ 
fect tar intake as well. To measure the true 
effect of tar, it would clearly be desirable to 
have a direct measure of tar intake. From 
the public health point of view, on the other 
hand, an advantage of the present analysis 
is that the effects of different cigarette 
brands as actually smoked were measured. 

In this study, the relative risk point es¬ 
timates for the different tar levels were 
somewhat higher when based on cigarettes 
smoked in the past than when based on all 
cigarettes, regardless of timing. This is 
plausible since, in terms of what is known 
about the carcinogenicity of substances 
such as benzo(< 2 )pyrene, it might be ex¬ 
pected that cigarettes smoked in the past 
are most etiologically relevant to lung can¬ 
cer. 

The present results add to the evidence 
suggesting that the tar content of cigarettes 
is associated with the risk of lung cancer. 
It should be remembered, however, that 
even smokers of the lowest tar cigarettes 
have a substantially increased risk—in this 
study, some 11-fold relative to those who 
never smoked. A related point that must 
also be emphasized is that this and previous 
studies lacked data on very low tar ciga¬ 
rettes. The median value in the lowest tar 
category was about 19 mg/cigarette, as 
against values of less than 10 mg/cigarette 
and even less than 5 mg/cigarette in some 
brands now available. Because of the long 


duration of smoking, there were very fety j 16 . 
subjects whose lifetime tar exposure aver* * 
aged less than 10 mg/cigarette. Given the ' 
heavy marketing of such cigarettes with the 17. 

implication that they are safer and given 
their widespread use, future studies should 
be focused on this gap in our knowledge. , is. 
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Compensation as a Risk Factor for Lung Cancer in 
Smokers Who Switch from Nonfilter to Filter Cigarettes 

Annamma Augustine, MD, MPH, Randall E. Harris, MD, PhD, and Ernst L. Wynder, MD 


Abstract: The likelihood of increasing the number of cigarettes 
per day (cpd), a common method of compensation, in smokers 
switching from nonfiiter to filter cigarettes, was examined in newly 
diagnosed and histologically confirmed lung cancer cases including 
all cell types: 1.242 lung cancer cases and 2,300 sex and age matched 
hospital controls were interviewed in 20 hospitals from nine United 
States cities between 1969 and 1984. 

The mean increase in cpd for lung cancer cases was about twice 
that of controls. Using switchers who did not increase cpd as the 
referent group, there was a linear dose-response relationship be¬ 


tween the odds of lung cancer and increasing level of compensation. 
The odds ratio increased from 1.19 to 2.37 in males and from 1.66 to 
3.83 in females corresponding to increases of 1-10 to 21+ cpd after 
switching. 

Findings from this study suggest that increasing cpd after 
switching to filter cigarettes is an important risk factor for lung cancer 
that needs to be emphasized in epidemiologic studies. Proponents of 
the idea that switching cigarettes is of some benefit, should also 
advocate that individuals who continue smoking should avoid com¬ 
pensation after switching. (Am J Public Health 1989: 79:188-191.) 


Introduction 

Epidemiologic studies have shown a reduced risk for 
lung cancer among smokers who switch from nonfilter to 
filter cigarettes relative to those who continue smoking 
nonfilter cigarettes. 1 On the basis of this finding it has often 
been recommended that people who are unwilling or unable 
to give up smoking should switch to filter cigarettes. The tar 
intake per day after switching to filter cigarettes will be 
reduced if smokers continue to smoke the same or fewer 
numbers of cigarettes per day (cpd). In this paper the term 
“switchers” stands explicitly for smokers who switched 
from nonfilter to filter cigarettes. The ways by which swit¬ 
chers attempt to compensate for the reduction in nicotine are 
by increasing cpd or altering their puff frequency, puff 
duration, puff rate, and interpuff interval 2 exposing them¬ 
selves to higher quantities of gas and particulate cigarette 
smoke constituents. 3 This study focuses on compensation in 
switchers who increase cpd among lung cancer cases and 
controls. The main questions of interest were: Is there a 
differential pattern of increase in cpd between cases and 
controls? Is there an increase in risk for lung cancer in 
switchers who increase cpd compared to those who do not? 

Methods 

The cases and controls in this study were interviewed 
between 1969 and 1984, in 20 hospitals in nine US cities, as part 
of a hospital-based ongoing study of smoking-related cancers. 4 
In the original study, cases were patients with newly diagnosed 
and histologically'confirmed tobacco-related cancers and con¬ 
trols were hospitalized patients with an admitting diagnosis 
consisting of conditions not thought to be related to smoking. 


non-neoplastic diseases. The smoking-related cancers exclud¬ 
ed from control diagnoses were cancers of the oral cavity, 
larynx, nasopharynx, kidney, bladder, oesophagus, salivary 
gland, pancreas and liver; patients with heart disease, stroke, 
peripheral vascular disease, chronic bronchitis, emphysema, 
gastrointestinal ulcer, and cirrhosis were also excluded. 

AH study subjects were interviewed in the hospital by 
trained interviewers using a structured questionnaire that 
included sociodemographic variables, lifetime smoking his¬ 
tory, cpd, brands of filter and nonfilter cigarettes smoked. 
For each individual, the average cpd of filter cigarettes was 
calculated by summing up the cpd for all filter brands and then 
dividing by the number of filter brands. The average cpd of 
nonfilter cigarettes was calculated similarly. 

As a partial validation procedure, we checked the 
reliability of the initial smoking data by recontacting 100 
cases and 100 controls, selected at random following their 
discharge from hospital. 

In this investigation, only those who were current 
cigarette smokers and who had switched from nonfilter to 
filter cigarettes were considered. A current smoker was 
defined as someone who had smoked at least one cpd for a 
continuous period of one year or more and was also smoking 
within the year preceding diagnosis. Those cigarette smokers 
who smoked cigars or pipes concurrently were excluded. 
Cases were frequency matched at approximately a 1:2 ratio 
on sex and age at diagnosis (± 5 years) to controls. 5 
Statistical Techniques 

All statistical analyses were performed separately by 
sex. Paired cpd data before and after switching were used to 
assess the change in cpd. Mean changes in cpd after switching 
for cases and controls were adjusted by linear regression for 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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ation. 
.66 to 
after 


switch. and age at diagnosis), thereby facilitating simultaneous 
'^adjustment for the same potential confounders in multiple 
| logistic models. In this paper, we restrict the term “compen- 
V'sation” to mean an increase in cpd after switching to filter 
•• cigarettes. 

l ;. Multiple linear regression analysis 6 was performed 
among controls to determine if cpd after switching could be 
^.predicted by variables such as age at switching, nonfilter cpd, 
nonfilter duration, and tar yield per day before switching. 

§!■ 

% Results 
& 

•Jl A total of 781 male and 461 female lung cancer cases of all 

cell types and 1,432 male and 868 female controls were studied*, 
all subjects were smokers who had switched to filter cigarettes. 
{ Among male switchers, 45 percent (n = 351) of cases and 41 per 
& cent (n = 580) of controls increased cpd; 42 per cent (n = 327) 

1 !§■ of cases and 44 per cent (n - 634) of controls smoked the same 
number of cpd; and 13 percent (n= 103) of cases and 15 percent 
•jjj (n = 218) of controls decreased cpd. Among female switchers, 
I *;■ 59 per cent of cases (n = 272) and 48 per cent of controls (n = 
I 418) increased cpd; 31 percent (n = 143) of cases and 41 percent 

’• (n = 356) of controls smoked the same number of cpd; and 10 
per cent (n = 46) of cases and I! per cent (n = 91) of controls 
decreased cpd. 

The maximum reduction after switching among cases 
and controls was about 50 cpd in males and 60 cpd in females. 
The maximum increase noted ranged from 50-70 cpd in males 
and 50-60 cpd in females. In both males and females, the 
interquartiles (25th to 75th percentiles) ranged from 0-15 cpd 
in cases and 0-10 in controls. 

Distributions of cases and controls by age, education, 
marital status, religion, and occupation are presented in 
Table 1. In both males and females, case-control differences 
| *. were not evident in the sociodemographic variables. Mean 
4- ages at diagnoses for males were 57.0 years in cases and 56.1 
■ years in controls. The corresponding ages for females were 
. 56.8 years and 55.8 years. 

Mean values of duration of smoking and cpd are shown 
. in Table 2. On the average, both male and female cases had 
: smoked nonfilter cigarettes 1.5-2 years longer than controls. 
In males, cases and controls smoked approximately the same 
j| v duration of filter cigarettes while female cases smoked 
H approximately one year longer than the controls. On the 
r. average, cases of both sexes smoked about 5 to 6 more cpd 
k, than the controls before switching, and about 8 more cpd than 
\ the controls after switching. Notably cases showed greater 
v compensation than controls, the mean increase in cpd for 
g. cases being about twice that of controls. Adjustments for the 
»;• differences between .cases and controls in duration of non- 
|| filter cigarette smoking, age at switching and age at diagnosis 
P by analysis of covariance did not alter these results. 

Mean values of cpd before and after switching by cpd 
■■ classes before switching (3-10, 11—20, 23-30, 31-40 and 41 -b) 
are presented in Table 3. Three points are evident from these 
data. lViost importantly, cases showed greater average com- 
t pensation than the controls in each cpd class and the differ- 
i ences in compensation between cases and controls within 
t classes were especially great for all the classes in males and for 
H the first four classes in females. Compensation in cpd was 
* evident only when the initial cpd was less than 30. When initial 
l cpd was greater than 30, there was a tendency either not to 
l increase or even to decrease cpd after switching. In both cases 
Sj^and controls, the extent of compensation progressively de¬ 
ll dined with increasing cpd before switching. The difference in 
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TABLE 1—Distribution ol Demographic Variables among Cases and 
Controls 




Males 

Females 

Demographic Variables 

Cases 
N = 781 
% 

Controls 

N = 1432 
% 

Cases 

N = 461 
% 

Controls 

N = 868 
% 

Age (years) 

<44 

7.8 

8.8 

10.2 

10.6 

45-54 

29.1 

33.2 

27.8 

31.5 

55-64 

42.1 

41.5 

41.2 

40.9 

65-74 

19.6 

15.2 

18.2 

15.7 

75 + 

1.4 

1.3 

2.6 

1.4 

Education 

None, Grammar School 

21.0 

19.9 

12.8 

13.2 

<High School 

24.5 

24.0 

25.0 

21.3 

High School Graduate 

28.3 

26.4 

36.0 

37.5 

Some College 

11.3 

15.9 

15.4 

18.0 

College 

9.6 

8.5 

5.4 

6.7 

Postgraduate 

5.4 

5.3 

3.5 ' 

3.3 

Marital Status 

Single 

6.0 

7.7 

6.7 

6.3 

Married 

74.1 

70.0 

53.4 

55.9 

Divorced 

9.5 

13.0 

12.2 

12.0 

Separated 

4.4 

4.3 

4.3 

5.7 

Widowed 

5.9 

5.0 

23.4 

20.1 

Religious Status 

Protestant 

42.3 

49.7 

33.7 

29.3 

Catholic 

43.8 

34.5 

44.1 

36.7 

Jewish 

9.1 

9.5 

17.2 

13.9 

Other 

2.2 

3.2 

3.0 

3.4 

None 

2.6 

3.2 

2.0 

1.2 

Race 

Caucasian 

85.2 

81.8 

91.5 

85.6 

Black 

13.4 

15.9 

7.8 

13.0 

Hispanic 

1.2 

1.7 

0.7 

1.0 

Oriental 

0.3 

0.4 

0.0 

0.2 

Other 

— 

0.2 

— 

0.1 

Occupation 

Professional 

8.6 

9.1 

4.6 

6.4 

Business Executive 

10.7 

9.8 

3.9 

3.4 

Technical 

9.3 

6.7 

26.4 

15.2 

Clerical/Sales 

21.2 

20.4 

8.3 

12.7 

Skilled 

18.3 

17.3 

9.4 

8.7 

Semi-skilled 

12.9 

11.6 

3.1 

4.1 

Unskilled 

6.7 

9.0 

3.1 

4.5 

Retired/Unemployed 

17.0 

16.1 

6.5 

11.1 

Housewife 

— 


34.9 

34.0 


TABLE 2—Moan Duration of Smoking and Cigarettes per Day (CPD) 
Smoked Before and After Switching among Cases and Con¬ 
trols 


Males Females 


Cases Controls Cases Controls 


Total Number 

N = 7B1 

N = 1432 

N =* 461 

n * sea 

Mean Nonfilter duration 
in years (SE) 

26.3 (0.4) 

24.8 (0.3) 

22.1 (0.6) 

19.8 (0.4) 

Mean Filter duration in 
years (SE) 

13.5 (0.3) 

13.0 (0.2) 

15.6 (0.4) 

14.3 (0.3) 

Mean Nonfilter cpd (SE) 

28.5 (0.5) 

22.7 (0.3) 

21.8(0.5) 

16.8(0.3} 

Mean Filter cod fSEI 

34 4 (0 R\ 

OR ft in A\ 

no f rn ev 

2 * ''v; 

Difference in cpd* (SE) 

5.9 (0.5) 

3.9 (0.3) 

7.8 (0.6) 

4.7 (6.3) 


“Difference in cpd = Filter cpd - Nonfilter cpd. 
SE - Standard Error 


cpd after adjustments using analysis of covariance for age at 
switching and duration of nonfilter cigarette smoking did not 
alter these results appreciably. 

Table 4 shows a clearcut dose-response relationship for 
lung cancer with increasing cpd levels (compensation) in both 
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TABLE 3—Mean Cigarettes per Day (CPD) Smoked Before and After Switching According to Nonfilter CPO Groups 

Nonfilter cpd in Males 



Cases 
n = 42 

Controls 
n = 212 

Cases 
n = 324 

Controls 
n = 786 

Cases 
n = 174 

Controls 
n = 208 

Cases 
n - 158 

Controls 
n - 163 

Cases 
n = 74 

Controls 
n = 57 

Mean Nonfilter cpd (SE) 

8.4 

7.9 

19.3 

19.1 

28.4 

28.5 

39.2 

39.5 

57.2 

57.5 


(0.4) 

(0.2) 

(0.1) 

(0.1) 

(0-2) 

(0-2) 

(0.2) 

(0.1) 

(1-0) 

(1.3) 

Mean Filter cpd (SE) 

19.1 

14.7 

27.6 

24.2 

35.2 

33.1 

42.6 

38.4 

53.5 

46.7 


(1.9) 

(0-7) 

(0.7) 

(0.4) 

(1.0) 

(0.8) 

(1.1) 

(1.2) 

(2.1) 

(2-5) 

Difference in cpd 4 (SE) 

10.7 

6.8 

8.2 

5.0 

6.7 

4.6 

3.3 

-1.1 

-3.7 

-10.8 


(1.9) 

(0-7) 

(0-7) 

(0.4) 

(1.0) 

(0.8) 

(1.1) 

(1.2) 

(1-9) 

(2.3) 






Nontiller cpd in Females 






n - 87 

rt = 308 

n =241 

3 

II 

s 

o> 

n = 72 

n = 60 

n = 39 

n = 35 

n = 20 

n = 13 

Mean Nonfilter cpd (SE) 

8.4 

7.6 

19.0 

18.6 

28.0 

20.3 

39.1 

39.0 

56.9 

58.5 


(0.3) 

(0.2) 

(0.2) 

(0.1) 

(0.3) 

(0-3) 

(0.3) 

(0.4) 

(2.4) 

(2.1) 

Mean Filter cpd (SE) 

22.4 

14.5 

27.1 

22.9 

35.3 

31.7 

42.5 

36.6 

45.7 

49.7 


(1.2) 

(0-S) 

(0.7) 

(0.4) 

(1.2) 

(1-3) 

(1.6) 

(2.2) 

(3.5) 

(5.6) 

Difference in cpd* (SE) 

14.1 

6.9 

8.0 

4.2 

7.3 

3.3 

3.4 

-2.4 

-11.2 

-8.8 


(1.3) 

(0.5) 

(0.7) 

(0.4) 

(12) 

(1-3) 

0-6) 

(2.2) 

(4.5) 

(6.6) 


Difference in cpd = Filter cpd - Nonfilter cpd. 
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sexes. The odds ratios increased from 1.19 to 2.37 in males 
and 1.66 to 3.83 in females corresponding with increases of I- 
10 to 21+ cpd after switching. 

The odds ratio associated with increasing cpd versus 
decreasing cpd after switching, relative to those who did not 
change cpd, was also examined. Compared to those who did 
not change their cpd. those who increased cpd had an odds 
ratio of 1.38 (95 per cent confidence intervals = 1.31,1.69) in 
males and 2.19 (95 per cent Cl = 1.67, 2.89) in females after 
adjusting for confounders. In contrast, males who decreased 
cpd had a reduction in the odds ratio to 0.64 (95 per cent Cl 
= 0.47,0-86); in females, the number of cases who decreased 
cpd was small (n - 46) and the corresponding odds ratio was 
0.97 (95 per cent Cl = 0.62, 1.55). 

Since greater compensation occurred among those who 
initially smoked ^30 cpd (Table 3), we examined the risks 
associated with increasing cpd according to those who 
initially smoked ^30 cpd and >30 cpd. Among those who 


TABLE 4—Logistic Regression Analysis Results Showing Risks of Lung 
Cancer for Those Who Increased CPD after Switching 


Increase in Filter 
CPD 

Cases 

Controls 

Odds Ratio"*’ 

95% 

Confidence 

Interval 

Males 

Did not increase cpd* 

'430 

852 

1,00 


1-10 vs did not 
increase cpd 

150 

326 

1.19 

0.93-1.51 

11-20 vs did not 
increase cpd 

128 

180 

1.75 

1.33-2.29 

21 + vs did not 




_ 

Females 

Did not increase cpd* 

189 

447 

1.00 


1-10 vs did not 
increase cpd 

126 

262 

1.66 

1.23-2.24 

11-20 vs did not 
increase cpd 

101 

115 

2.97 

2.09-4.20 

21 + vs did not 
increase cpd 

45 

40 

3.83 

2.31-6.34 


‘Adjusted lor nonfiller dural Ion. filter duration, nonlllter cpd, and age at switch. 
Test ol linear trend significant at p < 0.05. 

•Referent category. 


initially smoked s30 cpd, those who increased cpd had 
elevated odds ratios of 1.34 (95 percent Cl = 1.08, 1.65) in 
males, and 1.84 (95 per cent Cl = 1.42, 2.38) in females for 
lung cancer, relative to those who did not increase cpd, after 
adjustments for age at switch, duration of nonlilter and filter 
cigarette smoking. Among those who initially smoked >30 
cpd, the corresponding odds ratio was also elevated in males: 
OR = 1.67 (95 per cent Cl = 1.08, 2.57); in females, OR = 
0.94 (95 per cent Cl = 0.37, 2.41); the numbers of cases (n - 
59) and controls (n = 48) were relatively small. 

The regression of compensation (filter cpd - nonfilter 
cpd) on nonfilter cpd yielded negative slopes, indicating that 
nonfilter cpd was a negative predictor of compensation, i.e., 
the lower the initial cpd, the greater the compensation. 

Linear regression analysis among controls was per¬ 
formed to examine the effect of selected variables in predict¬ 
ing cpd after switching. Results were similar for males and 
females. Cigarettes per day before switching ((3 = 0.7, S.E. 
= 0.03) and age at switching ((3 = 0.2, S.E. = 0.03) predicted 
cpd after switching in linear regression models. These vari¬ 
ables together accounted for 34 per cent and 39 per cent of the 
variability among males and females, respectively, while 
duration of nonfilter cigarette smoking, tar yield per day 
before switching, and age at start of smoking accounted for 
little or none of the variability. 


The results of this study indicate that a sizable portion of 
smokers tend to compensate (increase cpd) after switching 

frnm nnnRIfpr tn *i*yj tLot 'V’th l " T ~ < ~' 

cancer compensate more than controls. A greater proportion 
of females (50-60 per cent) than males (40-45 per cent) 
showed compensation in cpd. Among switchers who in¬ 
creased cpd, there was a linear dose-response relation be¬ 
tween the odds of lung cancer with increasing level of 
compensation. The linearity of the dose response pattern in 
both sexes supports the biological plausibility of compensa¬ 
tion as an important risk factor for lung cancer. We empha¬ 
size that these results are adjusted for past smoking patterns 
and duration differences. 
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LUNG CANCER RISK IN SMOKERS WHO SWITCH 
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In our study, the lower the initial cpd, the greater the 
jptendency to compensate by increasing cpd. In fact, heavy 
'^smokers of nonfilter cigarettes (>30 cpd) on the average 

f tended to decrease rather than increase cpd after switching to 
filter cigarettes. There may be several explanations for this 

» finding. U is possible that heavy smokers may compensate by 
Altering their smoking topography since there may be a time 
r limitation (less leeway) in smoking additional cigarettes and/or 
jjpencumbent symptoms might compel them to smoke less upon 
^switching. A similar finding was noted in the 13-year follow-up 
'survey by the American Cancer Society. 9 Lighter smokers 
|(not separated by switch status) of less than half a pack a day 
in 1959 showed an average increase in cpd by 1972 which 
^doubled that observed in heavier smokers. Another plausible 
explanation relates to an upper threshold phenomenon of 

f nicotine dependency. In the already heavy nonfilter cigarette 
smokers (>30 cpd), the amount of filter cigarettes smoked 
(even when it is less than the initial cpd) after switching may 
.ffr be sufficient to maintain their required nicotine level. 

Jp, One possible source of bias in this study is recall bias. If 
p eases overestimated their exposure, while controls underes- 
;fg timated it, then the risk will appear larger than real. As a 
J| partial validation procedure, we reinterviewed 100 cases and 
100 controls following their discharge from hospital. The 
results from the second interview showed good agreement 
•J.’ with first reported cpd in both groups (average correlation 
•VI 0.90) and revealed no differential reporting between cases and 
K: controls. The average difference between first and second 
. interviews for both cases and controls was only one cpd. 
f. The major reason for limiting our analysis to switchers 
only was to facilitate adjustment for the corresponding sets of 
ft. conifounders (duration of nonfilter smoking, age at switch, and 
p duration of filter smoking) within the comparison groups, i.e., 
* switchers who did not compensate, using multiple logistic 
| analysis. Since there is also intense interest in comparing 
*£ switchers with exclusive nonfilter cigarette smokers, we at- 
■€ tempted to assess their patterns of odds ratio. Wynder and 
'f- Kabat 10 , observed minimum odds ratios for lung cancer of 0.66 
4 and 0.74 in males and females, respectively, among switchers 
$ who had smoked filter cigarettes for more than 10 years, 
$ relative to exclusive nonfilter smokers. Assuming that 0.66 and 
0.74 represent the odds ratios among male and female swit- 
|| chers who increased by 1-10 cpd after switching (this was the 
p median class of cpd change in our study), we computed odds 
H ratios due to various levels of compensation relative to 
| nonfilter cigarette smokers (Figure 1). Further reductions in 
'odds ratios are evident with no compensation (0.55 and 0.45 in 
males and females, respectively), whereas for switchers who 
^compensate, the odds ratios increase in a linear fashion, and 
jreven become greater, than that of nonfilter only smokers when 
.the compensation level exceeds 20 cpd. 

Compensation as a risk factor has not been stressed in 
ifepidemiologic studies comparing the health risk of nonfilter to 
| filter cigarette switchers relative to exclusive nonfilter cigarette 
> smokers. Compensation is undoubtedly a complex phenome¬ 
non. u incmues enunges in puu frequency, uuiaiiiiii, laufanu 
| interval 2 . Nevertheless, the relatively simple measure of com¬ 
pensation used in this study (increase in cpd after switching) has 
proved to be an important risk factor for lung cancer in itself. 
|)Based on our results, the lung cancer risk among smokers who 
£ switch to filter cigarettes would be reduced further if they strive 
>> not to increase cpd after switching. Proponents of the idea that 
I*'switching cigarettes is of some benefit should also advocate that 
p. individuals who continue smoking should avoid compensating 
Rafter switching. 
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FIGURE 1—Risks among Switchers Relative to Nonfilter Only Smokers Accord, 
mg to Different Levels of Compensation.* 

♦Compensation is the increase in cigarettes per day after Switching to filter 
cigarettes. 

SOURCE: Computed from the results of this study and the results of the study 
by Wynder and Kabat 10 . 
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Changes in patterns of cigarette smoking and lung cancer risk: results of a 
case-control study 


E. Benhamou 1 , S. Benhamou', A. Auquier' & R. Flamant' ! 

Peparicmau de Statistique Medicate, Imiitut Gustave Roussy. rue Camille Desmoulins, 94X05 ViUejuit. France: and 'Unite de 
Ri l lurches en Epidemiologic des Cancers de I’lNSERM < U2X 7 •, lnstitut Gustave Roussy, ViUejuit, France. 

Summary Data from a case-control study on lung cancer were used to evaluate how changes in cigarette 
habits, mainly smoking cessation, switch from non-filter to filter brands, from dark to light tobacco, or from 
handrolled to manufactured cigarettes, and reduction in daily consumption influence lung cancer risk. The 
results presented concern all males, exclusive cigarette smokers, involved in the study, i.e. 1,057 histologically 
confirmed lung cancer and 1,503 matched controls. The general decrease in lung cancer risk with the years 
since cessation was also found in each subgroup of cigarette exposure defined by duration of smoking, daily 
consumption and type of cigarettes smoked. Among smokers who had given up smoking from less than 10 
years earlier, the lung cancer risks were two-fold higher for those who had stopped smoking for coughing or 
health reasons than for those who had stopped smoking for reasons other than health problems. A decrease in 
lung cancer risk, although not significant, was found in people who switched from non-filter brands to filter 
brands and from dark to light tobacco and in smokers who reduced their daily consumption of cigarettes by 
more than 25% as compared to smokers who had not changed habits. 


The epidemiological evidence on smoking-related factors that 
modify the incidence of lung cancer was recently summarised 
(US Surgeon General, 1982; IARC, 1986). The excess of risk 
is much higher for cigarette smokers than for smokers of 
other types of tobacco; for cigarette smokers, lung cancer 
risk increases with daily consumption and with duration of 
smoking and decreases with time since smoking cessation. In 
recent epidemiological studies, there was a tendency for lung 
cancer risks to be lower among users of filter than of non¬ 
filter cigarettes and among tow-tar cigarette smokers as opp¬ 
osed to high-tar cigarette smokers. Moreover, an excess of 
lung cancer risk for lifetime dark tobacco smokers as com¬ 
pared to lifetime light tobacco smokers was reported. 

We report here how changes in cigarette habits, mainly 
smoking cessation, switch from non-filter to filter brands, 
from dark to light tobacco, or from handrolled to manufac¬ 
tured cigarettes, and reduction in daily consumption 
influence lung cancer risk. 


Materials and methods 

epidemiological study on lung cancer was conducted 
simultaneously in five European countries with the support 
°f the US National Cancer Institute to compare the role of 
different smoking habits in the causation of lung cancer, 
especially the use of filter cigarettes and the type of tobacco 
%ht or dark, hand-rolled or manufactured). Methods for 
Electing the data and some results have been given in 
previous reports on French data (Benhamou et al, 1985. 
1986. 1987 ) and on the international data as a whole (Lubin 
” a/ - 1984a, b , c). In France, a total of 1,625 cases with 
histologically confirmed lung cancer and 3,091 controls 
^ a tched on sex. age at diagnosis (± 5 years), hospital of 

The results reported here concern all French males who 
ha h smoked only cigarettes ar some time of their lives. The 
subgroup which has been extracted for the original study 
lnciu des all male strata in which the case and one (or both) 
CorHr o]( S ) were cigarette smokers, so that matching was res- 
P^ tc d. Among the 1,514 male strata, 244 were excluded 
0ec uuse either the case or both controls were smokers but 
" 0l exclusive cigarette smokers. Of the 1,270 remaining 
r ^ta. 32 were excluded because the case was a non-smoker 
m i81 

were excluded because none of the matched controls 
as & cigarette smoker. Consequently, the presented results 

^ r4s P°ndence: E. Benhamou. 

* lv ed 3 Q September 1988; and in revised form 13 February 1989. 


concern 1.057 strata (1.057 cases and 1.503 matched con¬ 
trols). We reported in a previous paper (Benhamou et al ., 
1986) lung cancer risks of smokers versus non-smokers. The 
risk associated with exclusive "cigarette smoking was 13.3 
times that associated with non-smoking. 

Of the 1,057 cases, 82% were in Kreyberg l category 
(epidermoid, small-cell or large-cell carcinomas), and 9% in 
Kreyberg II category (adenocarcinoma). For each smoker, 
the four most recent cigarette brands usually smoked and, 
for each, the daily consumption and the duration of smoking 
were recorded. From the four brands of cigarettes smoked, 
smokers were then classified in three categories (Benhamou et 
al.. 1985): the first comprised those having always smoked 
filter cigarettes, the second those having smoked filter and 
non-filter cigarettes (‘mixed’) and the last those having never 
smoked anything but non-filter cigarettes. Similar 
classifications were used for the type of tobacco smoked and 
for the use of manufactured or handrolled cigarettes. In 
addition, the causes of stopping smoking and of a switch 
from non-filter to filter brands were, if relevant, recorded. 

Analytical method 

The data were analysed using the PIGAS program (Wartelle 
et al.. 1983). Matched relative risks (RR) oflung cancer and 
their 95% confidence intervals (Cl) were derived from logistic 
regressions which allow estimations of RR associated with 
each variable when adjusting for the olhers. We used 
matched logistic regression (Breslow & Day. 1980) whenever 
possible and otherwise adjusted RR and 95% Cl were esti¬ 
mated with the Mantel-Haenszel method (Mantel. 1963). 


Results 

Smoking cessation 

Although most of the male iife-long cigarette smokers inc¬ 
luded in the study were still smoking at the time of interview, 
the percentage of ex-smokers was significantly lower 
{P< 0.0001) among cases (26%) than among controls (36%) 
(Table I). Matched RR of lung cancer among ex-smokers as 
compared to current smokers, adjusted for duration of smok¬ 
ing and daily consumption of cigarettes, dropped sharply 
after their having stopped smoking and was dependent on 
the number of years since cessation (trend test P< 0.0001). 
However, relative to current smokers, a significant excess of 
risk was found for smokers who had given up smoking from 
between 1 and 4 years earlier (RR = 1.5, ?<0,01). Never- 
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1 able I Matched relative risks of lung cancer by years since cigarette 
cessation 


i igor cue 
■ elation 

No (%) of 
cases 

No (%) of 
controls 

Matched 

RR‘ 

<K", 

. a 

n 

776 (74) 

969 (64) 

1.0 h 



! 4 

154(15) 

138 ( 9) 

1.5* 

1.1 

1.9 

5 9 

66 ( 6) 

120 ( 8) 

0.7 

0.5 

1.0 

111 10 

42 ( 4) 

147(10) 

0.5' 

0.3 

0.8 

>20 

19 ( 1) 

129 ( 9) 

0.4-' 

0.2 

0.8 


'‘Adjusted for duration of smoking and daily consumption of cigaret¬ 
tes. Trend test /* <0.001. "Current smokers. Risk for people who had 
never smoked relative to this baseline category was 0.1. *7* <0.01. 


theless. even after 20 years or more of not smoking, the lung 
cancer risk remained 4-fold higher (/*■< 0.001) than that of 
life-long non-smokers. Similar decrease of the risk was obser¬ 
ved in either Kreyberg I or Kreyberg II categories. 

Table II shows lung cancer risks by reasons for stopping 
smoking, adjusted for daily consumption and duration of 
smoking. Among smokers who had given up smoking less 
than 10 years earlier, lung cancer risks were 2-fold higher for 
those who had stopped smoking for coughing or health 
reasons than for those who had stopped smoking for reasons 
other than health problems. On the contrary, the risks were 
similar whatever the reasons after 10 years or more cessation. 

Relative risks of lung cancer have been estimated accord¬ 
ing to the number of years since cessation for different 
variables of cigarette exposure (Table III). For each class of 
the different variables considered (duration of smoking, daily 
consumption and type of cigarettes smoked) a decrease in 


Table II Relative risks (95% Cl) of lung cancer by years since cigarette 
cessation and reasons for stopping smoking 

h . Years since cigarette cessation 

Reasons for - 

sioppping smoking 0 I~4 5-9 10-19 >20 

No health reasons 1.0 0.5(0.3-1.0) 0.5(04-1.2) 0.5(0.2-1.2) 

Cough or health 2.2(1.3-3.5) b 1.K0.6-I.9) 0.50.3-1 JO) 0.50.2-1.3) 

reasons 

“Adjusted for daily consumption and duration of cigarette smoking. 

b P<0,OI. 


lung cancer risk was found with the years since cessation, 
except for smokers who gave up smoking from between 1 
and 4 years earlier. Considering duration of smoking, after 
20 years or more of not smoking, the risk of lung cancer 
among men who had smoked for 1-25 years dropped to 
20°o of that for men who continued to smoke and the risk 
remained 2-fold higher than that for life-long non-smokers. 
In longer-term smokers, for example men who had smoked 
for more than 35 years, the risk was still 33% of that of 
current smokers, even after 20 years or more of not smoking. 
Considering the daily consumption, after 20 years or more of 
not smoking, the lung cancer risk among men who had 
smoked one to nine cigarettes per day dropped to 50% of 
that for men who continued to smoke and to 25% among 
men who had smoked 20 cigarettes per day relative to cur¬ 
rent smokers. Similar results were observed considering the 
type of cigarette. 

Changes in type of cigarette smoked 

Among ‘mixed’ smokers, we only studied lung cancer risks in 
people who switched from non-filter to filter cigarettes, from 
dark to light tobacco and from handrolled to manufactured 
cigarettes. Two classes of smokers were defined to take into 
account the proportion of years of non-filter, dark or hand- 
rolled cigarette use. Table IV shows the lung cancer risks by 
change in type of cigarettes smoked, adjusted for daily con¬ 
sumption and duration of cigarette smoking, The risks dec¬ 
reased significantly for life-long filter cigarette smokers as 
compared to life-long non-filter cigarette smokers (RR =>0.7, 
/* <2 0.01) and for life-long light tobacco users as compared 
to life-long dark tobacco users (RR = 0.3, R<0.0001). Simi¬ 
larly. lung cancer risk was decreased, although not 
significantly, for life-long manufactured cigarette smokers as 
compared to life-long handrolled cigarette smokers 
(RR = 0.8). The risks for ’mixed' smokers were generally 
intermediate between the extreme categories, but not 
significantly different from the reference category. 

Reduction in daily consumption 

In order to study the risk patterns as related to changes in 
the number of cigarettes smoked per day. the relative varia¬ 
tion of cigarette consumption was calculated for each smoker 


Table HI Relative risks (95% Cl) of lung cancer by years since cigarette cessation and different smoking habits 





Years since cigarette cessation 




0 

1-4 

5-9 

10-19 

>20 

Smoking duration 
(years)" 

1 -25 

1.0 

1.0(0.4-12) 

1,0(0.4-11) 

0.1(0.1-0.4) 

0.20.1- 0.4)' 

26-35 

1.6(1.2-2.3) h 

1.8(1.1 -3.0) 

04(0.4-1.5) 

1.0(0.5-1.8) 

0.90.4- 2.2) 

>36 

2.1(1.5-2.9)' 

3.1(24-4.7? 

1.4(0.8- 2.4) 

1.20.6-2.3) 

0.70.2- 2.4) 

Cigarettes per day 6 

1-9 

ixr 

3.3(1.3-8.8) 

0.5(0.1-2.4) 

0.90.3-2.8) 

0.50.1- 4.1) 

10-19 

2.4( 1.6-3.6)' 

34(2.2-64? 

1.5(0.7-3.2) 

1.0(0.4-13) 

2.00.7- 6.2) 

>20 

5.20.5-7.6)' 

5.8(3.6-9.3) i 

3.4(10-5.8)’ 

1.9(1.1-3.5) 

1.30.3- 5.1) 

Type of cigarettes 6 

Light 

1.0' 

0.7(0.1-3.9) 

0.7(0.1-3.6) 

0.50.1-5.0) 

0.4(0.1- 2.8) 

Mixed 

2.0(0.9-4.2) 

5.0(1.7-15)'’ 

11(0.5-7.9) 

1.60.4-6.3} 

150,4- 16.7) 

Dark 

15(1.3-5.1) 

3.3(1.6-6.9^ 

1.8(0.8-3.8) 

1.00.4-2.2) 

040.3- 2.1) 

Filter 

uy 

1.4(0.7-3.1) 

1.3(0.4-44) 

0.60.4-0.9) 

0.30.3- 1.9) 

Mixed 

1.8(1.3-2.5)' 

2.1(l.2-3.6) h 

1.4(0.8-15) 

0.6(0.2-1.41 

0.80.2- 4.1) 

Non-filter 

1.9(1.4-2.5)’ 

17(1.8-4.0)' 

1.1(0.7-14) 

O.60.4-1.O)' 

0.50.3- 1.0) 

Manufactured 

1.0* 

1.3(1.0- 1.7) 

0.6(0.4-0.9) h 

0.4(0.3-0.6)’ 

0.30.2- 0.6)' 

Mixed 

I.2(0.9-1.6) 

1.8(0.9-13) 

1.70.7-4.1) 

1.40.4-4.7) 

0.40.1- 1.7) 

Handrolled 

1.2(0.8-1.7) 

4.6(1.8-12)" 

1.00.4-2.3) 

0.20.1-0.7) 

0.10.0- 0.7) 


“Adjusted for age and daily consumption of cigarettes. b Adjustcd forage and duration ofeigarette smoking. 'Current smokers who had smoked 1-25 
years. Risk for people who had never smoked relative to this baseline category was 0.12. ‘‘Current smokers who had smoked 1 -9 cigarettes per day. 
Risk for people who had never smoked relative to this baseline category was 0.25. 'Current smokers who had smoked light tobacco. Risk for people 
who had never smoked relative to this baseline category was 0.18. ‘Current smokers who had smoked filteT cigarettes. Risk for people who had never 
smoked relative to this baseline category was 0.12. ‘Current smokers who had smoked manufactured cigarettes. Risk for people who had never 
smoked relative to this baseline category was 0.07. h P<0.01, 'F<0.001. 


9 Tabl 


Typi 
Alw; 
Non 
51 - 
1- 
Alwi 
Alw; 
Dart 
51 • 
1 - 
Alw; 
AlWi 
Man 
51- 
1- 
AIwi 

tion 

peor 

‘Life 

smok 

cigar 

basel 


J 

1 


(for 
ciga 
the 
bra i 
ana 
sum 
con 
5] % 
8% 
rela 
con: 
ciga 
chat 
deer 
25% 
1,48 
9% 
4% 
exce 
rep< 
P< 
obst 
mor 
chai 


IV 

O 

g i 

CO 1 

o 1 

Ol 
NO I 
Ol 


Tabl 


Chai 

cons 

Non 

Incn 

Deer 


26 
>5 
*A< 
earlii 
Risk 
was i 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 




PATTERNS OF SMOKING AND LUNG CANCER 603 


Table IV Relative risks of lung cancer by change in type of cigarette 
smoked 


Pi pc at cigarette smoked 

No. (%) 

No. 1%) 
of controls 

RR* 

95% Cl 

Mu ays non-filter 

Son-filter to filter 

665 (64) 

917(62) 

lO** 


?l-99% non-filter 

209 (20) 

245(17) 

1.0 

0.8 rJ. 3 

1 - 50% non-filter 

57 ( 6) 

104 ( 7) 

0.8 

0.5-t.l 

Always filter 

99 (10) 

212(14) 

0.7 

0.5-0.9 

Always dark 

Dark to light 

954 (95) 

1296 (91) 

l.tF 


51-99% dark 

28 ( 3) 

34 ( 2) 

1.0 

0.1-8.2 

1 -50% dark 

10 ( 1) 

20 ( 2) 

0.7 

0.3-1.6 

Always light 

15 ( 1) 

74 ( 5) 

0.3 

0.2-0.6 

Always handrolled 
Manufactured to handrolled 

89 ( 9) 

no c 8) 

1.0“ 


51-99% handrolled 

55 ( 5) 

58 ( 4) 

1.1 

0.6-2.2 

1-50% handrolled 

54 ( 5) 

52 ( 3) 

1.1 

0.4-2.6 

Always manufactured 

833 (81) 

1255 (85) 

0.8 

0.6- U 


’Adjusted for age. duration of cigarette smoking and daily consump¬ 
tion of cigarettes. b Life-long non-filter cigarette smokers. Risk for 
people who had never smoked relative to this baseline category was 0.08. 
'Life-long dark tobacco smokers. Risk for people who had never 
smoked relative to this baseline category was 0.08. d Lifc-long handrolled 
cigarette smokers. Risk for people who had never smoked relative to this 
baseline category was 0.07. 


(for people who had smoked more than two brands of 
cigarettes during their smoking life, it was calculated from 
the number of cigarettes of the most recent and of the first 
brand). Two per cent of the smokers were excluded from the 
analysis because they increased and then reduced their con¬ 
sumption (or vice versa). A total of 1.027 cases and 1,481 
controls were included in the analysis. Of these smokers, 
51% had smoked one brand of cigarettes. 40% two brands, 
81 o three brands and 1% four brands. Table V shows the 
relative risks, adjusted for duration of smoking and daily 
consumption of the earlier brand, by changes in number of 
cigarettes each day. Of the 1.027 cases. 72% had not 
changed, 18% reported an increase and 10% reported a 
decrease (3% had reduced their consumption by less than 
25%. 4% by 26-50% and 3% by more than 50%). Of the 
l.48i controls, the figures were respectively 76%. 15% and 
9 % (2% had reduced their consumption by less than 25%, 
4% by 26-50%. and 3% by more than 50%). A significant 
excess of lung cancer risk was found for smokers who 
reported an increase in daily consumption (RR —1.4. 
p <Q.0l). A decrease in risk, although not significant, was 
observed in people who reduced their daily consumption by 
more than 25%, as compared to smokers who had not 
changed habits (RR = 0.8). 


Table V Relative risks of lung cancer by change in daily consumption 

_ _ of cigarettes 

Chan ? f in daily No. (%) of No. (%J of 
iZg smpihm _ cases controls RR 1 95% Cl 

739 (72) 1118 (76) 1.0 b 

187(18) 215(15) 1.4' 1.1-1.7 


None 

Increased 


^creased 

1-25% 

26 -so% 

>50% 


29 ( 3) 
42 ( 4) 

30 ( 3) 


37 ( 2) l.I 0.4-3.0 

65 { 4) 0.8 0.5-1.2 

46 ( 3) 0.8 0.4 -1.3 


djusted for age. duration of smoking and daily consumption of the 
R brand. b Smokers who had not changed their daily consumption. 

/cr people who had never smoked relative to this baseline category 
^ 0 . 08 , =/>< o.oi. 


Discussion 

In our study, lung cancer risk of ever smokers, although 
decreasing with the number of years since smoking cessation, 
remains 4-fold higher, even after 20 years or more of not 
smoking, than that of non-smokers. This result is consistent 
with those reported in two cohort studies (Doll & Peto. 1976; 
Rogot St Murray. 1980) but not in two other cohort studies 
(Hammond. 1966: Cederlof el al.. 1975) in which the risk of 
developing lung cancer after 10 years since smoking cessation 
approached that of non-smokers. 

The increased risk of lung cancer among smokers who had 
given up smoking between 1 and 4 years earlier as compared 
to current smokers is usually explained by the fact that not 
only healthy but also sick individuals quit smoking (Surgeon 
General. 1979). The increased risk for health reasons is 
observed only among those who stopped smoking less than 
10 years earlier, suggesting that lung cancer specific symp¬ 
toms occur mainly in the !0 years before onset of the disease. 

The slope of the decrease of lung cancer risk is similar in 
each class of characteristics of cigarette exposure (i.e. dura¬ 
tion of smoking, life-long daily consumption and type of 
cigarette smoked). Consequently, as there is a direct relation¬ 
ship between daily consumption and lung cancer risk, after 
20 years or more since smoking cessation, smokers who had 
a low daily consumption were at lower risk of lung cancer 
than smokers who had a greater daily consumption. 
Similarly, after 20 years or more since smoking cessation, a 
lower lung cancer risk was found for short-term smokers 
than for longer-term smokers. 

In a previous paper, we reported a more harmful efFect of 
dark than light tobacco, of non-filter than filter cigarettes, 
and of handrolled than manufactured cigarettes. This more 
harmful effect remained after smoking cessation: after 20 
years of not smoking, the lung cancer risk remained 2-fold 
higher in people who had smoked only dark tobacco than in 
people who had smoked only light tobacco. Similarly, an 
excess of risk was found, after 20 years or more of not 
smoking, for exclusive smokers of non-filter cigarettes as 
compared to exclusive smokers of filter cigarettes (RR = 1.7). 
However, the reductions of risk among smokers who swit¬ 
ched either from dark to light tobacco or from non-filter to 
filter cigarettes were not significant. These results could be 
due to the small number of smokers who changed in our 
study. However, in the international study (Lubin el al., 
1984), in which a large number of cases and controls had 
switched from non-filter to filter brands, no significant de¬ 
crease in lung cancer risk was found. 

In conclusion, among possible modifications in cigarette 
exposure, smoking cessation is responsible for the most im¬ 
portant decrease in lung cancer risk. The other modifications 
of smokers' behaviour (switch from non-filter to filter cig¬ 
arette. or from dark to light tobacco, and reduction in daily 
consumption) lead to a non-significant decrease of the risk, 
probably due to a lack of power. 

_We thank Dr E.L. Wynder for implementation of the investigation 
protocol. We arc indebted lo Drs R. Arriagada, J.P. Bader, G. 
Batesli. J. Bignon, P. Bilski-Pasquier, H. Bismuth, C- Blatrix, P. 
Bouche. B. Bour, C- Boutin. J. Bnssard. M. Carney, 1. Caubarerre, J. 
Chretien. D. Chassagne. A. Chavy. P. Choubrac, A. Comet. B. 
Court. V. Demassieux, G. Derenne, N. de Saint-Florent, J. Dor- 
mont. P. Duroux, i. Guedon, J.P. Klcisbauer. J. Lacour. P. Lamy, 
T. Le Chevalier, G. Lemotne, E. Letournel. G. Manigand, J. Marsac, 
P. Massias. G- Mathe, A. Monsaingeon. P. Morten. R. Parientc, C. 
Perol. G. Pierrard, J. Pointillard, J. RamauL S. Redon, J. Roch- 
emaure. J. Sebaoun. D. Silbert, C. Sors and G. Verges for their 
contribution in procuring data. Supported by Public Health Service 
contract N01CP-05642 from the Division of Cancer Cause and 
Prevention. National Cancer Institute, Bethe$da, MD, USA. 


O 

cr* 

o 

co 

o 

Ul 

'O 

cr> 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 




604 E. BENHAMOU et al. 



References 

BENHAMOU, S., BENHAMOU. E. & FLAMANT. R. (1986). Lung 
cancer risk associated with cigar and pipe smoking. Ini. J. Cancer 
37, 825. 

BENHAMOU, E., BENHAMOU. S. & FLAMANT. R. (1987). Lung 
cancer and women: results of a French case - control study. Br J . 
Cancer\ 55, 91. 

BENHAMOU, S., BENHAMOU, E., TIRMARCHE. M. & FLAMANT. R. 
(1985). Lung cancer and use of cigarettes: a French case-control 
study. J. Nail Cancer Inst., 74, 1169. 

BRESLOW, N.E. & DAY, N.E. (1980). Statistical Methods in Cancer 
Research. Vol l. The Analysis of Case-Control Studies. IARC: 
Lyon. 

CEDERLOF, R., FRIBERG. L„ HRUBEC, Z. St LORICH. U. (1975). The 
relationship of smoking and some covariables to mortality and 
cancer morbidity. A ten year follow-up in a probability sampie of 
55,000 Swedish subjects, age 18-69, Part 1 and Part 2. Stock¬ 
holm. Department of Environmental Hygiene, the Karolinska 
Institute. 

DOLL, R. St PETO, R. (1976). Mortality in relation of smoking: 20 
years’ observations on male British doctors. Br. Med. J., ii, 1525. 

HAMMOND, E.C. (1966). Smoking in relation to the death rates of 
one million men and women. Natl Cancer Inst. Monograph , 19, 
127. 

INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (1986). 
Tobacco Smoking. IARC monographs on the evaluation of the 
carcinogenic risk of chemicals to humans. Vol 38. IARC: Lyon. 

LUBIN. J.H.. BLOT. WJ„ BERR1NO. F. & 5 others (1984a). Patterns of 
lung cancer risk according to type of cigarette smoked. Int. J. 
Cancer, 33, 569. 


LUBIN. J.H.. RICHTER. B.S. & BLOT. W.J. (19846). Lung cancer risk 

with cigar and pipe use. J. Natl. Cancer Inst., 73, 377. * 

LUBIN, J.H.. BLOT. W.J.. BERRINO. F. & 5 others (1984c). Modifying 

risk of developing lung cancer bv changing habits of cigarette I 
smoking. Br. Med. J ., 288, 1953. 

MANTEL. N. (1963). Chi-square test with one degree of freedom: 

extension of the Mantel-Haenszel procedure. J. Am. Stat. * 
Assoc.. 58, 690. 

ROGOT, E. & MURRAY, J.L. (1980). Smoking and causes of death J 
among US veterans: 16 years of observation. Publ. Health Rep., 

95, 213. 

SURGEON GENERAL (1979). Smoking and Heatlh. A report of the I 

Surgeon General, DHEW Publication No. (PHS) 79-50066, US 
Department of Health. Education, and Welfare. Public Health j 
Service. Office of the Assistant Secretary for Health, Office of 
Smoking and Health, Washington, DC. 

SURGEON GENERAL (1982). The Health Consequences of Smoking. 1 
Cancer. A report of the Surgeon General, DHSS Publication No. 

(PHS) 82-50179, US Department of Health and Human Ser- I 
vices. Public Health Service, Office of Smoking and Health, 
Washington, DC. 

WARTELLE, M„ K.RAMAR. A.. JAN. P. & KRUGER. D. (1983). i 
PIGAS. An interactive statistical database management system. 

In: Proceedings of the second international workshop on statistical . 

database management. Hammond. R. & MacCarty, J.L. (eds), * 

p. 124. Laurence Berkeley Laboratory Statistics: Canada. 


l! 

h 

R 

D 

R. 


Sr 

be 

pi- 

1^ 

ch 

or 

in' 

di 

in 

ot 

ge 

lei 

su 

\\ 

su 



sp, 
srr 
Pit 
(N 
uk 
lot 
hh 
19 
ter 
ui 
an 
ari 
su 
so 
lar 
thi 
cl i 

pa 

(F 

hu 

19 

the 

Sig 

in\ 

de 

dil 

a 

19 


Co 

Re, 

Pn 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 





Source: https://www.industrydocuments.ucsf.edu/docs/zibjOOOO 



220 / Williams et al. 




Schaefer SD, Henderson /H, Glover ED, Christen AG (1985). 
Patterns of use am Incidence of smokeless tobacco 
consumption in school-age children. Arch Otolaryngol 
111! 639-642. 

Schinke SP, Gilchrist U , Schilling RF, Senechal VA (1986).. 
Smoking and smokeless tobacco use. among adolescents: 
Trends and intervention results. Public Health Rep 
101(4): 366-373. 

Williams NO, Ames LL, l.chuman NO, Covington JS, Pardue T 
(1988). Smokeless tob: cco use patterns in a large, urban 
school (abstract). Journal of Dental Research, Special 
Issue: 315. 


Advances in Cancer Control: 

Innovations and Research, pages 221-230 
© 1989 Alan R. Liss, Inc. 


COMPENSATION AS A RISK FACTOR' FOR' -LUNG CANCER IN 
SMOKERS WHO SWITCH. FROM NONFILTER TO FILTER 
CIGARETTES ' ' 

Annamma Augustine, Randall E. Harris and 
Ern.st L. Wynder V 

American Health Foundation, Division of 
Epidemiology, 320’Eas't 43rd Street 
H’sw York, NY 10017. 


ABSTRACT : . 

The likelihood of increasing the number of cigarettes 
per day (cpd), a common method of compensation, in smokers 
who had switched from nonfilter to filter cigarettes was 
examined in"newly diagnosed and histologically confirmed 
lung cancer.'cases including all cell types. There were a 
total of 1242 lung cancer cases and 2300 sex and age matched 
hospital controls interviewed in.twenty hospitals from nine 
United States cities between 1969 and 1984. 

'Lung cancer cases compensated more (as increased cpd 
after switching) than the controls. The mean increase in 
cpd for cases was about twice that of controls. Using 
switchers who did not increase cpd as the referent group, 
switchers who increased cpd showed' <a'clearcut dose—response 
relationship for lung cancer with increasing levels of 
compensation. The odds ratio increased from 1.2 to 2.4 in 
males and 1.7 to 3,8 in females corresponding to increases 
of 1-10 to 21+ cpd after switching. 

Findings from this study suggest that increasing cpd 
after switching to filter cigarettes is an important risk 
factor for lung cancerthat needs tp.be stressed in 
epidemiologic studies. Proponents-of the idea that 
switching cigarettes is of some benefit, should also 
advocate that individuals who continue smoking should avoid 
compensation' after switching. " ' 
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INTRODUCTION 

A reduced risk for lung cancer has been observed among 
those who use filter versus nonfilter cigarettes (IARC, 

1986). On the basis of this finding it has been often 
recommended that people who are unwilling or unable to give 
up smoking should switch to filter cigarettes. Since filter 
cigarettes generally have reduced tar per cigarette, 
switchers (in this paper the term switchers explicitly 
stands for smokers who switched from nonfilter to filter 
cigarettes) will have reduced tar intake per day if they 
smoke the same number of cigarettes per day (cpd) as before 
or smoke less. In general, smokers may increase cpd with 
years of smoking. However, among switchers, the likelihood 
of increasing cpd after switching to filter cigarettes 
appears to be mainly due to "compensatory" smoking. This 
study is focused on switchers who compensate by increasing 
cpd among lung cancer cases and controls. It examines the 
smoking habits of switchers and characterizes the changes 
which differentiate lung cancer cases from controls. The 
main questions of interest were s Do smokers generally 
increase cpd after switching to filter cigarettes? If so, 
is there a differential pattern of increase in cpd between 
cases and controls? Is there an increase in risk for lung 
cancer in switchers who increase cpd compared to those who do 
not increase cpd? 

METHODS 

The cases and controls (20-80 years of age) were 
interviewed between 1969 and 1984, in twenty hospitals in 
nine U.S. cities, as part of a hospital-based ongoing study 
of smoking-related cancers (Wynder and Stellman, 1977). 

Cases were patients with newly diagnosed and histologically 
confirmed lung cancer. Controls had cancers of other organs 
and non-neoplastic dieases not associated with tobacco use. 
The exclusion of smoking-related conditions from control 
diagnoses was intended to reduce potential bias in the 
assessment of risks due to cigarette smoking. The smoking- 
related cancers excluded from control diagnoses were cancers 
of the oral cavity, larynx, nasopharynx, kidney, bladder, 
esophagus, salivary gland, pancreas and liver as well as 
heart disease, stroke, peripheral vascular disease, chronic 
bronchitis, emphysema, gastrointestinal ulcer, and cirrhosis. 
For the purpose of this study, only current cigarette 


0090E9E902 


smokers and those who had switched'.from nonfilter to filter 
cigarettes were considered. A current smoker was defined as 
someone whq had smoked cigarettes only for a continuous 
period of 'one year or more and was- also smoking within the 
year preceding diagnosis. Controls were frequency matched 
at an approximate 2:1 ratio on sex and age at diagnosis (+ 5 
years) to'cases (Kelsey, 1986). All study subjects were 
interviewed.in the hospital by trained interviewers using a 
structured questionnaire which included sociodemographic 
variables and lifetime smoking 'history. Information about 
the age at which the subject began smoking, cpd, brands of 
filter and nonfilter cigarettes smoked, and number of years 
of smoking .each brand, was obtained. For each individual, 
the average’cpd of filter cigarettes was calculated by 
summing up the cpd for all filter brands and then dividing 
by the number of filter brands. The,average cpd of 
nonfilter cigarettes was calculated similarly. 

Statistical Techniques: All statistical analyses were 
performed separately' by sex. The change in cpd after 
switching was assessed by analysis, of the paired data. Mean 
changes in .cpd after switching for cases and controls were 
adjusted (by linear regression) for-age at switching and 
duration of, nonfilter cigarette smoking utilizing analysis 
of covariahce (Snedecor and Cochran; 1974), Adjusted means 
for cases and controls were compared by t-tests using the 
error mean square from the analysis of covariance with the 
appropriate: degrees of freedom (Br,eund and Littel, 1981, 
Snedecor and Cochran, 1974). 

Logistic regression analysis'(Breslow and Day, 1980) 
was used tp estimate the odds ratio for lung cancer in those 
who compensated, relative to those!, who did not compensate, 
with adjustments for various confounders such as nonfilter 
cpd, duration of nonfilter and filter cigarette Emoking, and 
age at dignosis or age at switching. In this paper, we 
restrict the term "compensation"' to. the increase in cpd 
after switching to filter cigarettes. 

RESULTS : .* 

A total of 781 male and 461 female lung cancer cases of 
all cell types and 1432 male and 868 female controls who 
were switchers were available for study. Among male 
switchers,. .45% (n=351) of cases and ,41% (n==580) of controls 
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increased cpd, 42% (n=3 17 ) of cases and 44% (n=634) of 
controls smoked the sama number of cpd, and 13% (n=103) of 
cases and 15% (n=218) oc controls decreased cpd. Among 
female switchers, 59% °c cases (n=272) and 48% of controls 
(n=418) increased cpd, 31% (n=143) of cases and 41% (n=356) 
of controls smoked the same number of cpd and 10% (n=46) of 
cases and 11% (n=9l) of controls decreased cpd. 

Distributions of c ases and controls by age, education, 
marital status, religioi and occupation were examined. In 
both sexes, case-control differences were not evident in the 
sociodemographic variables. Mean ages at diagnoses for 
males were 57.0 years ii cases and 56,1 years in controls. 

The corresponding ages for females were 56.8 years and 55.8 
years. In both sexes, che interquartiles (25th to 75th 
percentiles from univariate analysis) for the changes in cpd 
ranged from 0-15 cpd in cases and 0—10 in controls. 

Mean values of cpd before and after switching and the 
mean change in cpd amonj cases and controls are presented in 
Table 1. On the average, cases of both sexes smoked about 5 
to 6 more cpd than the :ontrols before switching, and about 
8 more cpd than the controls after switching. Notably, 
cases showed significsncly greater compensation than 
controls. The mean increase in cpd for cases was about twice 

TABLE 1 

MEAN CIGARETTES PER DAT (CPD) SMOKED BEFORE AND AFTER 
SWITCHING AMONG CASES AND CONTROLS 


MALES FEMALES 

Cases Controls Cases Controls 


Total 

781 

1432 

461 

868 

Nonfilter cpd 

28.5 

22.7 

21.8 

16.8 

Filter cpd 

34.4 

26.6 

29.7 

21.5 

Change in cpd 
(Filter - 

5.9* a 

3.9* 

7.8*® 

4.7’ 


Nonfilter) 


* Denotes significant deviation from 0 at p <0.001, 

@ Mean change in cpd fcr cases differed from controls at p 

< 0 , 001 . 


that of controls, i.e, 5.9 versus 3.9 in males and 7.8 
versus 4.7 in females. Adjustments for the differences 
between cases' and controls for both duration of nonfilter 
cigarette smoking and age at switching or age at diagnosis 
by analysis pf covariance did not alter the results. 

On the .'average, both male and female cases had smoked 
nonfilter cigarettes 1.5-2 years -longer than controls (26.3 
vs. 24.8 ybars in males and 22.1 vs> 19.8 years in females). 
In males, cases and controls smoked filter cigarettes 
approximately the same length of time (13.5 vs. 13 years) 
while female cases smoked approximately one year longer than 
the controls- (15.6 vs. 14.3 years). 

Figure 1 presents the mean changes in cpd by cpd 
classes before switching (1-10, 11-20, 21-30, 31-40 and 41+) 
for males and females.' Three points are evident from these 
results. Most importantly, cases showed greater average 
compensation than the controls in each cpd class. 

FIGURE 1 • 

CHANGES IN CPD ACCORDING TO VARIOUS 
CATEGORIES OF CPD SMOKED BEFORE SWITCHING 



CPD, BEFORE SWITCHING 
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The differences in compensation between cases and controls 
within classes were stacistically significant at p<0.05 for 
all the classes in males and for the first four classes in 
females. Compensation in cpd was evident only when the 
initial cpd was less than 30. When initial cpd was greater 
than 30, there was a tendency either not to increase or even 
to decrease cpd after switching. In both cases and controls, 
the extent of compensation progressively declined with 
increasing cpd before switching. The difference in cpd after 
adjustments using analysis of covariance for age at switching 
and duration of nonfilter cigarette smoking did not alter 
these results appreciably. 

Figure 2 shows a clearcut dose—response relationship 
for lung cancer with increasing levels of changes in cpd 
(compensation), relative to those who did not increase cpd, 
after adjusting for duiation of nonfilter and filter 
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cigarette smoking, nonfilter cpd, .and age at switch. The 
odds ratios-increased from 1.2 'to-2.4 in males and 1.7 to 
3,8 in females corresponding with increases of 1-10 to 21+ 
cpd after switching. The test of - l-inearity was significant 
at p <0.05. - 

The risk associated with increasing cpd versus 
decreasing cpd after switching, relative to those who did 
not change 'cpd, was also examined. Compared to those who 
did not change their cpd, those who increased cpd had an 
odds ratio of 1,38 (1.13—1.69) in males and 2.19 (1.67—2.89) 
in females. - In contrast, males who decreased cpd had a 
statistically significant reduction in the odds ratio to 
0.64 (0.47-0.86), whereas in females, the the number of 
cases who decreased cpd (n=46) . was small and hence the 
corresponding odds ratio ~ 0.97 (Q.62-1,55) did not show a 
significant reduction. 

Since- greater compensation 'occurred among those who 
initially smoked <30 cpd (Figure l),'we examined the risks 
associated with increasing cpd according to those who 
initially smoked < 30 cpd and >30 cpd. Among those who 
initially -smoked <30 cpd, those who increased cpd had a 
statistically significant elevation in the odds ratio for 
lung cancer', relative to those who did not increase cpd, 
after adjustments for age at switch, duration of nonfilter 
and filter^cigarette smoking (odds ratio = 1.46 ; p<0.001 in 
males and odds ratio = 2.38} p<0'.001 in females). Among 
those who initially. smoked >30 cpd,.:the corresponding odds 
ratio was significantly elevated (odds ratio = 1.7 3; p<0.02) 
in males only. In females, (odds ratio - 1.5, p<0.4) the 
numbers of cases (n=59) and controls (n=69) were 
relatively small. 

The regression Of compensation (filter cpd - nonfilter 
cpd) on nonfilter cpd yielded negative slopes, indicating 
that the level of nonfilter cigarette smoking was a negative 
predictor of compensation i.e. the lower the initial 
nonfilter cpd, the greater the compensation. 


The results of this study indicate that a sizeable 
portion of smokers tend to compensate' (increase cpd) after 
switching .from nonfilter to filter .cigarettes but more 
importantly^ that patients with lung cancer compensate more 
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chan controls even after adjustments for confounding 
covariates such as age a: switch or age at diagnosis, and 
duration of nonfilter cigarette smoking. A greater 
proportion of females (5 )—60?) than males (40-45%) showed 
compensation in cpd. 

Among switchers who increased^cpd, there was a clearcut 
dose-response relationship for risk of lung cancer with 
increase in cpd, relativa to those who did not increase cpd 
after switching. Using switchers who did not increase cpd 
as the referent group, olds ratios increased from 1.2 to 2.4 
in males and 1,7 to 3.8 In females corresponding to 
increases of 1—10 to 21+ cpd after switching (Figure 2). 

The linearity of the doss response pattern in both sexes 
(tests for linear trend jere significant at p<0.05) support 
the biological plausibility of compensation as an important 
risk factor for lung cancer. 

In our study, the change in cpd was inversely related 
to cpd smoked initially (Figure 1) i.e. the lower the 
initial cpd, the greatei the tendency to compensate by 
increasing cpd. In fact, heavy nonfilter cigarette smokers 
(>30 cpd) on the average tended to decrease rather than 
increase cpd after switching to filter cigarettes. There may 
be several explanations for this finding. It is possible 
that heavy smokers may compensate by altering their smoking 
topography since there nay be a time limitation in smoking 
additional cigarettes l nd/or encumbent symptoms might 
compel them to smoke lets upon switching. Another plausible 
argument that can be mace relates to an upper threshold 
phenomenon of nicotine c ependency. In the already heavy 
nonfliter cigarette smol'ars (>30cpd), the amount of filter 
cigarettes smoked (even when it is less than the initial 
cpd), after switching du y be sufficient to maintain their 
required nicotine level. 

Compensation is urn oubtedly a complex phenomenon 
including changes in puJ f frequency, duration, rate and 
interval (Sepkovic et al., 1984). Nevertheless, the 
relatively simple measure of compensation used in this study 
(increase in cpd after switching) has proved to be an 
important risk factor for lung cancer. 

Previous reports huve shown 25 - 35% reductions in risk 
for Kreyberg I lung cancer for long-term (>10 years) 
switchers relative to nonfliter only smokers (0.66 in males 


Nonfilter to Filter Cigarette Switch / 229 

and 0.74 in females), without adjustment for 
increase/decrease in cpd after switching (Wynder and Kabat, 
in press). .In the current study, the odds of lung cancer 
were found to be increased in switchers who compensated by 
increasing cpd, relative to those who did not (1,51 in males 
and 2.21 in females). Extrapolating‘from both sets of 
results, we project further risk reductions on the order of 
46—50% when .switchers do not increase cpd after switching 
(Table 2). 

TABLE 2 


RISK OF LONG-TERM SWITCHERS* VERSUS NONFILTER ONLY SMCKERS 
FOR KREYBERG 1 LUNG CANCER 


OR**Unadjusted 

OR® for 

those who 

for compensation 

compensate 

do not compensate 

MALES 0.66 (p<0.05) 

0.81 

0.54 

FEMALES 6.74 (NS) 

1,10 

0.50 


^Greater than 10 years of filter cigarette smoking. 

**Wynder and-Rabat, in press. Adjusted for cpd, age, 
inhalation and education using logistic regression analysis. 
©Computed hypothetically. 


Compensation as a risk factor has not been examined in 
depth in epidemiological studies comparing the health risk of 
nonfilter to filter cigarette switchers relative to exclusive 
nonfilter cigarette smokers. Based on our results, the lung 
cancer risk among smokers who switch to filter cigarettes 
would be reduced further if they strive not to increase cpd 
after switching. Proponents of the-.idea that switching 
cigarettes is of some benefit, should also advocate that 
individuals -who continue smoking should-avoid compensation 
after switching. 


This research was supported by National Cancer Institute 
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INTRODUCTION 

Self-management smoking cessation methods have 
been available commercially for a number of years and 
have been discussed in the literature (Kanfer, 1975; 
Mahoney and Arnkoff, 1975; Lichtenstein, 1978; Glasgow 
and Bernstein, 1981). Social support methods and 
monetary incentives are two additional intervention 
components commonly cited as being helpful in the 
cessation and maintenance process (Rosen and Lich¬ 
tenstein,- 1977; Kassaye, 1984; Coppotelli and Orleans, 
1985). Additionally, the majority'of adult smokers 
have indicated a desire to quit, having tried to quit 
in. the last year or so, and have expressed interest in 
using self-help smoking cessation programs (DHEW 
Publication, 1979; Davis, et al.,1984). Lastly, 
according to a recent review of the literature the 
worksite represents a commonly recommended site for 
efficient delivery of smoking cessation services 
(Windsor, and Bartlett, 1984). 

While the three smoking cessation intervention 
methods noted (self-help manuals, social support and 
monetary incentive) are widely recommended, few rigor¬ 
ous evaluations of behavioral impact and cost analyses 
using standardized' methods of data collection, biochem¬ 
ical validation, experimental designs, and sufficient 
sample sizes with adequate statistical power are 
apparent- in the employee health promotion literature 
(Windsor'and Bartlett, 1984; Warner, et al., 1988). 
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ABSTRACT 

Excessively high, accelerating lung cancer rates among 
women In Harris County, Texas, prompted this case-comparison 
study. Objectives were to compare patterns of employment, 
Indirect exposures, and soclodemographIc variables of lung 
cancer cases with comparison subjects (compeers) after 
standardizing for possible confounders, such as age and 
cigarette smoking. Lung cancer cases were microscopically 
confirmed, white, Harris County residents. Compeers, chosen 
from Medicare records and Texas Department of Public Safety 
records, were matched on gender, race, age, resident and 
vital status. Personal Interviews were conducted with study 
subjects or next-of-kln. Industries and occupations were 
categorized as high risk, based on previous studies. 

Almost all cases (95.015) and 60. 0% of compeers smoked 
cigarettes. The odds ratio for lung cancer and smoking Is 
13.9. Stopping smoking between ages 30-50 years carries a 
lower risk than stopping at age 58 or more years. Women's 
employment in a high risk Industry or occupation results In 
consistently elevated, smoking-adjusted odds ratios. 

vi 
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Frequency and duration of employment demonstrate a moderate 
dose-response affect. A temporal association exists with 
employment In a high risk occupation during 1940-1949. 

No Increased risk appeared with passive smoking. 
Husband's employment In a construction Industry or a 
structural occupation significantly Increased the smoklng- 
adjusted odds ratios among cases and compeers (O.R.= 2.9, 
2.2). Smoking-adjusted odds ratios Increased significantly 
when women had resided with persons employed In cement (O.R. 
= 3.2) or Insulation (O.R.= 5.5) manufacturing, or a high 
rise construction Industry (O.R.= 2.4). A family history of 
lung cancer resulted In a two-fold Increase In smoklng- 
adjusted odds ratios. Vital status of compeers affected the 
odds ratios. 

Work-related exposures appear to Increase the risk of 
lung cancer In women although cigarette smoking has the 
single highest odds ratio. Indirect exposure to certain 
employment also plays a significant role in lung cancer In 
women. Investigations of specific direct and Indirect 
hazardous exposures In the workplace and home are needed. 
Cigarette smoking Is as hazardous for women as far men. 
Smoking should be prevented and eliminated. 
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CHAPTER ONE 


The occurrence of cancer Is affactad by the life 
style and environment of man and woman (WHO, 1964) and, 
therefore, the Investigation and analysis of factors that 
may contribute to the occurrence of cancer need to be 
comprehensive! 


Current trends In cancer Incidence give 
no urgent cause for alarm, but many Industrial 
products have been Introduced so recently (and 
on such a large scale..,) that even If they do 
prove hazardous or If they replace a hazard with 
a less hazardous product, their effects would 
not yet be apparent. Although we can attribute 
only a nominal "less than 1?" of all current 
cancer deaths to such products, we must reiterate 
our conclusion from some previous sections: 

There Is too much Ignorance for complacency 
to be justified (Doll and Peto, 1981, p. 1251). 


Lung cancer rates for women In the United States and 
Canada have reached epidemic proportions and predictions 
Indicate that lung cancer mortality rates for women will 
soon resemble rates among men (Burbank, 1 972; Mao/ 1983; 
Stolley, 1 977, 1 983; Vincent et al., 197/). Others predict 
thattherates for women »l I 1 be lo»er than those for me: 
because of the differences In cigarette smoking exposures 
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(Schne! derman, 1 977; USPHS, 1979; Wynder et a I., 1 973). The 
Increase In lung cancer mortality among women In various 
States has been widely documented (American Cancer Society, 
1981; Arellano at al., 1972; Austin et al., 1979; Seamls et 
al., 1 975; Devesa and Silverman, 1978, 1980; Meigs, 1 977; 
Rothschild et al., 1 979; Stoliey. 1977; USPHS, 1981) and 
projections suggest that lung cancar will soon surpass 
breast cancer as the leading cause of cancer mortality among 
women In the United States and Canada (Greanwald & Polan, 

1 979; Irwin, I960; Moore, 1 980; USPHS, 1 981 , 1982; CDC, 

1982, 1984). In at least two states (Kentucky and 
Washington), lung cancer mortality rates already have 
exceeded mortality rates of breast cancer among women (CDC, 
1984). Internationally, the United States leads the world In 
the percentage Increase (39?) that occurred In female lung 
cancer mortality rates between 1965-1969 and 1970-1972 
(Benjamin, 1977). 

Prior to 1930, lung cancer was reported so 
Infrequently as a cause of death that It was not 
specifically Identified In the mortality statistics of the 
United States and most other countries of the world (Oorn, 

1 954). Since the early 1 950's, however, lung cancer has been 
the leading cause of death among men In theUnited States 
and rates among women have accelerated rapidly. The 
mortality rate from lung cancer and other respiratory sites 
among white women In the United States tripled between 1950- 
1 959 and 1970-1 979 (5.1 per 100,000 to 15.3 per 1 00,000) 
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(Table I). 

in Texas, the mortality rate from lung cancer and 
other respiratory sites rose from 5.2 per 100,000 white 
women to 15.7 par 100,000 In 1970-1 979, while In Harris 
County the mortality rate from lung cancer among white women 
increased from 6.0 per 100,000 to 22.4 per 100,000 during 
these same time periods (Table 1). This represents an 
Increase In lung cancer mortality rates among white women of 
272 percent In Harris county. Harris county has the highest 
rate In all counties In Texas In which at least 50 deaths 
occurred from lung cancer and other respiratory sites among 
white women during 1970-1979. Lung cancer mortality rates 
among white men In Harris County during 1950-1959 were seven 
times higher than those for women, while during 1 970-1979, 
fhelr rates were less than four times (3.75) times higher. 
The Increase In lung cancer mortality rates among white men 
In Harris County from 1950-1959 to 1970-1979 was less than 
half (103 percent) the increase observed for white women 
during this same period. The Increase In rates of 
respiratory cancer among women In Texas has been reported 
since the late 1960's (Lee and LaBarthe, 1974; Macdonald et 
al., 1966). 

The majority of lung cancers In women In the United 
States since 1960 have occurred In women under 65 years of 
age (Table 2). The rates of lung cancer In this age group 
are a reflection of the proportional age distribution of 
women In the population, the exposures or predispositions 
they may have experienced and acquired throughout their 
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TABLE 1 


MORTAL-1TY RATES OF CANCER OF THE TRACHEA, BRONCHUS AND UJNG, 
INCLUDING PLEURA AND OTHER RESPIRATORY SITES 1950-1959,1960-1969, 
1970-1979 AMONG WHITE WOMEN AND MEN IN THE UNITED STATES. TEXAS. AND 
HARRIS COUNTY. 


Mortal Ity rates, 

par 100,000 during Percentage Increase* 


Area and gander 

1 950 - 
1959 

1960 - 

1969 

1970 - 

1979 

60 ’ * 
50*5 

70 ' S 
60 '* 

70 1 s 
50 ' S 

United States 

Woman 

Man 

5.1 

29.6 

7.6 

46.8 

15.3 

64.0 

48.0 

58.0 

102.0 

37.0 

199.0 

116.0 

Texas 

Woman 

Man 

5.2 

27.7 

7.9 

40.6 

12.7 

68.0 

53.0 

76.0 

99.0 

40.0 

204.0 

146.0 

Harris County 
Woman 

Man 

6.0 

A! .4 

10.6 

62.9 

22.4 

83.9 

77.0 

52.0 

. 110.0 
34.0 

272.0 

103.0 


Adap+ad from National Cancar Institute and the Environmental 
Protact Ion Agancy (1983). 

•Percentage Increase: 

60*s/50»s * change In mortality rata between 1950-1959 and 1960-1969 

TO's/SO's * change In mortality rate between 1960-1969 and 1970-1979 

70 , s/50's * change In mortality rata between 1950-1959 and 1970-1979 
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TABLE 2 


PERCENTAGE OF LUNG CANCER OEATHS AMONG WHITE FEMALES 
WITHIN AGE GROUPS IN THE UNITED STATES, 1950-1977 .* 


Tima 

period 

1950- 
1 954 

1955- 

1959 

1960- 
1 964 

1965- 
1 969 

1970- 
1 974 

t 975- 
1 977 

1 950- 
1977 

Age group: 

< 45 

7.9 

8.3 

8.4 

7.1 

5.3 

4.2 

6.2 

45-54 

14.5 

15.7 

18.3 

19.6 

18.7 

16.4 

17.6 

55-64 

25.5 

24.1 

24.7 

26.9 

30.0 

30.8 

28.0 

65-74 

30.2 

29.4 

27,1 

25.8 

26.0 

28.4 

27.3 

75 + 

21 .9 

22.5 

21 .6 

20.6 

20,1 

20.3 

20.8 

< 65 

47.9 

48.1 

5t .3 

53.5 

53.9 

51 .4 

51.9 

>, 65 

52.1 

51 .9 

48.7 

46.5 

46.1 

48.6 

48.1 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 

ioo.o 

100.0 


* Adapted from N.C.I, Cancer Mortality In the 
United States: 1950-1977, Monograph 59, 1902. 
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lives, and the length of time It takes for the disease to 
develop. The annual percentage Increase In lung cancer 
mortality among women In the United States from 1968 to 1978 
has been greater In those 65 or more years of age (6.9?) 
than In women less than 65 years of age (6.3?) (Doll and 
Peto, 1981). This suggests that lung cancer rates among 
middle-aged women will stop rising by the turn of the 
century but rates among older women may continue to rise 
(Do I I and Peto, 1981). Among women 30 to 39 years of age In 
the United States during 1970 to 1 979 (1940 birth cohort), 
mortality rates from lung cancer seem to have stopped rising 
recently (Figure 1). 

The Incidence of lung cancer among white females Is 
higher than that among black females while the mortality has 
been almost Identical for both races since 1955 (Devesa and 
Silverman, 1978). Hu and White (1979) reported the Incidence 
of lung cancer among black females In Alameda County Surlng 
I960 to 1969 to be slightly higher than the Incidence among 
white females. Lower Incidence rates of lung cancer in Los 
Angeles during 1972 to 1976 and In San Francisco during 1969 
to 1973 were reported among black females than among white 
females (Menck and Hendsrson 1978). Burbank and Fraumeni 
(1972) reported a lung cancer mortality ratio of 1.04 for 
black females compared to white females In the United States 
during 1962 to 1967, An excess of lung cancer mortality 
during 1960 to 1967 was reported among both black female and 
white female migrants born In the South compared with lung 
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ME 


Figure 1. Age-specific mortality rates for cancer of 
the bronchus and lung, by birth cohort and age at 
death for females. United States, 1950-1975. 

Source: National Cancer Institute (1982) 
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cancer mortality rates among black females and white females 
born in Ohio (Mancuso, 1977). 

The natural history of lung cancer is incomplete 
because of the late stage of development at which the 
majority of tumors are diagnosed. Lung cancers Include a 
wide spectrum of malignant neoplasms that may be endodermal, 
mesodermal, or possibly neuroectodermal In origin (Matthews 
and Gordon, 1977) and many are a mixture of cell types. 
Approximately 90 percent of all lung cancers are of four 
main histopathologic categories: squamous cell carcinoma, 
small cell carcinoma, adenocarcinoma, and large cell 
carcinoma (Galofre at a!., 1964; Robbins and Angel 1, 1971; 
Selawry and Hansen, 1973). Different theories describing the 
development of lung cancer have been proposed. Seydel and 
associates (1975) proposed that during the early development 
of lung cancer there Is a gradual transition from the normal 
bronchial epithelial lining to squamous metaplasia to 
card noma-1 n-sl tu and, finally to locally Invasive 
carcinoma, occurring over a period of five to ten years. 
Auerbach and coworkers (1979) believe that the pathogenesis 
of bronchogenic carcinoma is a continuum beginning with a 
few mildly atypical mucosa; cells and, finally, to Invasive 
carcinoma. They also suggest that the progressive mucosal 
atypla occurs over a period of many years and that 
card noma-1 n-sl tu remains as such for several years before 
the invasion occurs. Furthermore, they believe that at each 
step the process Is potentially reversible. 
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Environmental exposures, such as smoking tobacco and 
employment In hazardous occupations, have been estimated to 
contribute 77.4? and 5.0?, respectively, to the excess lung 
cancer occurring among women In the United States (Doll and 
Peto, 1981). Among men In the United States, the estimates 
of excess lung cancer due to environmental exposures are 
higher: smoking tobacco = 90,9?, hazardous occupational 
exposures = 15.0?. Cigarette smoking became widespread among 
women born after 1920 (USDHHS, 1981) and the proportion of 
women In the labor force has Increased markedly since the 
early 1900's. It Is possible that the Increased consumption 
of tobacco by women, along with their Increased rates of 
employment, has contributed to the current epidemic of lung 
cancer. Other factors, such as Indirect or secondary 
exposures to carcinogens, the use of aerosol propellants, 
and family history of lung cancer have also been considered. 
Few studies of associations between recognized or potential 
carcinogens and lung cancer have been conducted among women. 
Of those studies with an adequate sample size, many have 
Incomplete Information on major variables, such as, smoking 
status and employment histories. 

This study compares a group of 537 white women, with 
or without lung cancer, who provided Information on these 
variables. Information was obtained In a standardized manner 
during a personal Interview with cases and comparison 
subjects or their next-af-kln. It Is hoped their 
contributions may provide us with a clearer understanding of 
the risks of lung cancer among women so that prevention may 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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be more effectively accomplished. 


03JECTIVES Q£ IU£ STUDY 

1. To compare patterns of high risk employment, that Is, 
ever employed, frequency of employment, duration of 
employment, and year of employment. In high risk 
occupations and high risk Industries between women with 
lung cancer with those of their compeers. 

2. To Investigate the strength of associations between 
employment In a high rlskoccupatlon or a high risk 
Industry and the subsequent occurrence of lung cancer, 
after standardizing for recognized risk factors and 
confounders, such as, cigarette smoking and age, of the 
lung cancer cases and their compeers, 

3. To compare exposures to potentially hazardous substances 
experienced by cases at home, that Is, having lived with 
person(s) exposed to carcinogenic agents In an occupation 
or Industry, lived with person(s) who smoked cigarettes, 
use of hair spray or hair dryers, with the experiences of 
their compeers. 

4. To compare demographic and socioeconomic variables, that 
Is, location and duration of residence, highest level of 
education attained, religious preference, and marital 
status, and other possible confounding factors among white 
women with an Initial diagnosis of lung cancer with women 
without lung cancer of similar ethnic and age 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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CHAPTER TWO 


One of the earliest epidemiologic studies of lung 
cancer remains the most significant study of lung cancer 
among women to date In that a clear association was 
established In this Investigation between cigarette smoking 
and lung cancer In both women and men (Doll and Hill, 1952). 
Since then, findings from at least 25 retrospective studies 
and eight prospective studies, mostly conducted In the 
United States, have supported this association (USPHS, 

1982). Smoking has been the chief and frequently the only 
risk factor examined In studies of lung cancer In women. 
Basic demographic and socio-economic factors, such as 
residence, occupation, education, and marital status usually 
have not been reported. Selected studies of lung cancer In 
women published since 1950 are examined In Appendix A, 

Table 1 . 

Studies of lung cancer In women In the past have 
relied heavily on medical or hospital records and mailed 
questionnaires as the primary source of Information 
(Appendix A, Table 1). Epidemiologic studies which depend 
chiefly on medical records, death certificates, or 

12 
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questionnaires are often limited by Incomplete entries of 
pertinent data (Demlo et al., 1978; Glasser, 1981; Percy et 
al., 1981). The accuracy of occupation and Industry data on 
death certificates for white males has recently been 
reported as 73.5$ for occupation and 72,1$ for Industry 
(Steenland and Beaumont, 1984). In the single study of 
women's employment considered by the same authors, the 
accuracy of data on death certificates for occupation was 
45.3? and for Industry It was 60.4$. Personal Interview 
schedules are generally designed specifically for a 
particular study and tend to elicit more complete 
Information on the variables of interest. It Is important 
that the Interview schedule be standardized and applied In a 
similar manner to all study subjects. Some early studies of 
lung cancer In women were compromised by cases residing In 
or recelvfng therapy In diverse geographic areas and data 
were collected by Interviewers with different levels or 
expertise of Interviewing skills (Haenszei et al., 1958; 
Haenszel and Taeuber, 1964; Hammond, 1966; Wynder and 
Graham, 1950; Wynder et al., 1956). Seven of the 21 reports 
of lung cancer case series In women had no comparison groups 
(Beam I s et al., 1 975; Cooper et al., 1 968; Oeaner and 
Trummer, 1 970; Hanbury, 1 964; Hammond, 1966; Lombard and 
Huyck, 1968; Kennedy, 1973). In the studies which Included 
comparison subjects, matching comparison subjects with cases 
on Important variables, such as age, was not frequently 
Included In the study design. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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imaging 


Risk ratios of lung cancer mortality for smokers 
compared with nonsmokers In studies among women in the 
United States conducted since 1950 range from 1.4 to 6.78 
and, among men the range In risk ratos for smokers Is 
higher: 1.5 to 13.0* (USPHS, 1982). The percentage of excess 
lung cancer deaths attributed to tobacco smoking among women 
In the United States In 1978 (77.4 1 ) Is predicted to 
increase as lung cancer deaths occur among older women who 
have smoked more cigarettes for longer periods of time (Doll 
and Peto, 1 981). 

A comparison of the prevalence of cigarette smoking 
among birth cohorts (Figure 2) with the lung cancer 
mortality experience among birth cohorts (Figure 1), shows a 
strong relationship between cigarette smoking behavior and 
lung cancer mortality (USPHS, 1982), The highest prevalence 
of cigarette smoking (44 percent) Is observed for the birth 
cohorts of 1921-30 and 1931-40 In 1960; women who would be 
between ages 40-59 years in 1980. This cohort is approaching 
the age where the absolute excess of deaths of smokers over 
nonsmokers are expected to become substantial (USPHS, 1981). 
The cohort born during 1911 to 1920 have experienced lower 
rates of smoking than susequent cohorts; however, their 
duration of smoking has been longer and use of filter-tip 
cigarettes has been less than that of cohorts born later. 

* Studies Included at least 5 cases who were nonsmokers. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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YEAR 


Figure 2. Changes in the prevalence of cigarette 
smoking among successive birth cohorts of women, 
1900 - 1978. 

Calculated fro® the results of over 13,000 
interviews conducted during the last two 
quarters of 1978, provided by the Division 
of Health Interview Statistics, U.S.National 
Center for Health Statistics. 

Source: USPHS (1981). 
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This cohort, born during 1911 to 1920, attained an age In 
1980 (60 to 69 years of age) where the absolute number of 
excess lung cancer deaths of smokers over nonsmokers 
occurs. When lung cancer mortality rates are examined by 
birth cohorts, cohorts with Increasing smoking prevalence 
also have Increasing age-specific rates of lung cancer. The 
shift toward the left by each succeeding birth cohort In the 
age-specific graph of lung cancer mortality rates Indicates 
that rates are rising among Increasingly younger age groups 
(USPHS, 1982). 

The observed Increase in smoking among women occurred 
beforeand after World War II which Is about 20 or 30 years 
later than the Increase In smoking among men (USPHS, 1 979). 
World War II drew many women Into the work force to fill 
jobs left vacant by men and, late In the war, tha labor 
force participation rate of women 16 years of age or more 
reached 37 percent (Waite, 1981). It Is possible that the 
simultaneous occurrence of these two factors, Increased 
rates of smoking and Increased participation by women in the 
labor force, may have produced greater risks of disease 
among women. 

Patterns of smoking among workers In various 
Industries and occupations have not been well documented. 
Sterling and Wetnkam (1976, 1978) reviewed smoking patterns 
by major occupation based on the 1970 National Health 
Interview Survey. They found the prevalence of smoking among 
women was similar to the prevalence among males In many 
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different occupations. Smoking was more prevalent among 
employed women than among women not employed or among women 
employed In traditional types of women's work such as 
housewife. Estimates from the National Health Interview 
Survey reveal that. In 1976, the percentage of women of all 
ages who reported smoking on a regular basis ranged from 
29.0< to 56.34 across various occupational categories 
(Table 3). Occupations with the highest percentages of 
reported smoking among woman were: Laborers (56.34), 

Managers and Adm I n I strators (41.64), Craftsmen and Kindred 
Workers (40,54), and Service Occupations (39,OJ). These 
distributions of smoking rates were higher than those 
reported by men for Laborers, and Managers and 
Administrators. Homemaking had the lowest reported rate of 
smoking among women (29.04). However, 37.14 of Homemakers 20 
to 44 years of age were smokers. 

Patterns of smoking vary not only among occupational 
groups but between ethnic groups as well. Hoick et al. 

(1982) reported In a survey of 51 counties on the United 
States side of the U.S.-Mexico border In 1 979, that the rate 
of smoking among white females (31.64) Is higher than the 
rate among Mexlcan-Amerlcan women (18.54). Survey data on 
adolescent smoking habits In 1 97 9 reveal thatby ages 17 to 
18 years, rates of smoking among women (26.24) exceed that 
among men (19.34) (USPHS, 1981). 

The proportion of smokers among women with lung 
cancer reported In studies conducted In the United States 
and Europe ranged from 32.34 to 91.24 (Appendix A, Table 2). 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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TABLE 3 

ESTIMATES OF THE PERCENTAGE OF CURRENT, REGULAR 
CIGARETTE SMOKERS. ADULTS AGES 20 YEAR5 AND OVER. 
ACCORDING TO LABOR FORCE STATUS A*0 OCCUPATION AND 
SEX, U.S.. 1976 



Total 

20+ 

Female 

20-44 45-64 

Total 

20+ 

Male 

20-44 45-64 

Total 

32.0 

36.9 

34.8 

41.9 

47.6 

41.3 

Currently employed 

35.9 

37.0 

36.1 

43.4 

46.8 

39.7 

White collar total 

34.3 

33.8 

36.9 

36.6 

38.6 

35.3 

Professional 
technical 
and kindred 

29.1 

28.6 

32.7 

30.0 

31.1 

29,9 

Managers <St 
administrators 
except farm 

41.6 

42.7 

40.8 

41.0 

46.4 

36.1 

Sales workers 

38.1 

37.0 

42.6 

39.9 

42.6 

38.0 

Clerical & 
kindred workers 

34.8 

34.7 

36.0 

40.4 

40.1 

44.2 

Blue collar total 

39.0 

43.7 

33.6 

50.4 

54.1 

44.3 

Craftsmen <& 
kindred workers 

40.5 

46.9 

35,6 

48-0 

52.1 

41.6 

Operatives and 
kindred workers 

37.6 

42.5 

31.2 

52.3 

55.3 

46.2 

Laborer, except 
farm 

56.3 

52.6 

. 

53.7 

56.9 

51.7 

Service 

39.0 

42.8 

37.2 

47.2 

51.1 

44.8 

Farm 

32.2 

51.0 

• 

36.9 

45.4 

35.0 

Unemployed 

40.0 

41.0 

39.2 

56.8 

59.9 

53.8 

Usual activity— 
homemaking 

29.0 

37.1 

32.2 

NA 

NA 

NA 


NOTE: Unknown if ever smoked excluded from calculation. 
•Figure does not meet standards of reliability or precision. 


Source: USOHH5 (1981) 
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(nterna+fona[ studies among populations primarily of 
Oriental origin report loser proportions of smokers among 
women with lung cancer (22. 5% to 77.61). If only those 
studies In which Information was obtained by Interview with 
cases In the United States and Europe are considered and all 
smoking histories are known, the proportion of smokers 
reported among women with lung cancer ranges from 63.01! to 
84, 2i (Doll, 1 952; Wynder, 1 973). The wide varlabllty In the 
proportion of smokers reported In studies of women with lung 
cancer may be attributed to numerous factors, such as 
collection of data from medical records (Ashley, 1969; 
Beamls, 1975; Deaner, 1970; Hinds,1981; Kennedy, 1973; 
Murakami, 1975; Vincent, 1965), data from physicians, 
friends, or relatives (Haenszel, 1 964; lombard, 1 968; 
Vincent, 1965), or data from mailed questionnaires (Hammond, 
1966). In studies of women with lung cancer, smoking habits 
were unknown for about one-third of the cases studied 
(Ashley, 1 969; Beamls, 1975; Hinds, 1981; Kennedy, 1973; 
Murakami, 1 975; Vincent, 1977). 

The possible health consequences of "passive" smoking 
have recently received attention (Garflnkle, 1981; Heller, 

1 983; Hlrayama, 1981; Repace, 1 984; Stellman and Stellman, 
1981; Trl chopol ous et al., 1931; USPHS, 1982). A recent 
review of the effects of exposure to other persons^ 
cigarette smoke noted that the findings of three studies 
(Correa et al., 1 983; Hlrayama, 1981; Tr 1 chopo I ous, 1981; 
Garflnkel, 1981) are consistent with an attributable risk of 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630656 



20 


30 percent (Weiss et al., 1983). Conclusions of the 
epidemiologic studies on Involuntary or passive smoking are 
conflicting and further Inquiry Is needed. 

Employmen t 

Comparatively little systematic research has been 
devoted to examining health hazards to which women may be 
exposed at work (Stellman, 1 978). There are at least 10 
major Industrial processes and industries, as well as 
chemicals and groups of chemicals In which there Is a causal 
association between exposure and human lung cancer (see 
references accompanying Tables 3 and 4 In Appendix B). Oata 
currently available do not permit any precise estimate of 
the extent of risk, but the number of women employed In six 
manufacturing Industries where the potential for exposure to 
known or suspected carcinogens exists suggests that a 
considerable number of women may be In such settings 
(Table 4). 

The rate of employment of white women In the U.S. has 
more than tripled since 1890 and more than doubled since 
1 940 (1 890: 1 5.8*; 1 940: 24.5%; 1980: 51.3*) (Waite, 1981). 
The number of women aged 16 years and over employed In the 
labor force In the United States In 1980 totalled 44.6 
million (Waite, 1981). This represented 51.6* of all women 
of working age In 1980 which Is a threefold Increase over 
the percentage of women age 10 years or more who were 
employed In the labor force during 1890 (1 7.3*). World War 
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TABLE < 

DEPLOYMENT [ti MANUFACTURING INQUSIRIES WITH RELATIVELY HIGH 
EXPOSURE TO KNOW OR SUSPECTED CARCINOGENS. tltlTED STATES, 1972 



Hsamples of 

Carcinogens Used 

Number hmpli'Jc*t 
i thousand:.! 

Industry 

Women 

Men 

instruments and 
related products 

Asbestos, thallium oxide 

(70 

luf 

Petroleum and 

petroleum product* 

Benzene, polycyclic aromatics 

17 

t7: 

Leather and leather 
products 

Chrome salts, benzene 

1X0 


Ordnance and 

accessories 

Asbestos, benzene 

42 

15(« 

Transportation 
equip merit 

Vtnyl chloride, benzene 

IV4 

iam 

Fabricated metal 
products 

Chromate*, lube unj cut tin? 
oil mists 

:m 

nst 



873 

351 


Source: Waldron (I960) 
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II, and the economic boom which followed, caused a two- 
peaked lifetime employment pattern for women [Figure 3). 
Women born during 1916 to 1925 had high employment rates 
when they were 20 to 24 yoars of age, a decrease In rate of 
employment during their childbearing and childrearing ages 
of 25 to 44, and had reentered the work force In their 
middle forties and fifties. Women born during 1 926 to 1935 
show a similar pattern of employment but with higher rates 
of employment and a smaller decrease In employment at ages 
25 to 34 years. Women born during 1936 to 1945 have been 
more I Ikely to work at al I ages than those born earl ler and 
women born during 1946 to 1 955 show very high rates of 
employment which continue through their prime childbearing 
years. It seems likely that young women In the coming 
decades will show a new pattern of employment with little 
decrease In labor force participation during early marriage 
and motherhood. Projections of composition of the labor 
force Indicate that the number of women employed will range 
from 57 to 64 mill!on In 1995 (57.9? to 65.2? of women 16 
or more years of age) (Fullerton, 1980). 

Patterns of employment of women In Texas reflect 
changes that began to occur nationally In 1950. The 
proportion of women employed in clerical occupations In 
Texas In 1 940 was 6.9?, Increased to 26.9? of women employed 
In clerical occupations In 1950, and continued to rise until 
1 970 (32.9?) (Table 5). Occupations In which the percentage 
of women employed decreased during 1940-70 were: 
saIesworkers, private household workers, and farm laborers. 
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20-24 25-34 An( . 35-44 45-54 55-64 


"NumtMT m H£kx fore* u parent of total nomruiHutiQfl*l population in group spacifiM 

Not* For wom*o Dora b«t»**n 1660 and tllj. ttv* tint «g* ptcn*d '» K-J4 y*an. Each group tbrrth cohort) ruenis 
MCA *4* in(«r**l according 10 ttv* mKtpOiftt at Ifnii 1 b»nh y«ar« TTu*. m« cohort born 1866*45 r«ach*d 25-34 in 1933 
•Ad agn 55-64 m 1950. Hi* canon born 1916-25 n»cn*d xn 25-04 in 1950 and agn 45*54 m 1970. 

Figure 3. Labor force participation over working life of 
U.S. women born in selected time intervals: 1886-1965. 

Source: Waite (1981) 
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PERCENTAGE OF TOTAL POPULATION EMPLOYED IH TEXAS IN MAJOR 
OCCUPATIONS EK 1940, I960, ind 1970 WHO WERE WOMEN 


Ccccupation 

1940 

1950 

I960 

1970 

Private household 
workers 

27 .n 

13.1 

11.4 

5.1 

Sales workers 

IS.4 

9.9 

8.4 

7.5 

Service workers, except 
private household 

13.0 

15.0 

15.4 

16.4 

Professional, technical 
and kindred workers 

12.6 

12.2 

13.1 

14.8 

Operatives and kindred 
workers 

8.6 

10.4 

8.7 

8.9 

Clerical and kindred 
workers 

6.9 

26.0 

2B.6 

32.9 

Fam laborers 

5.7 

3.3 

1.4 

0.1 

Managers, officials, 
and proprieters, except 
farm 

4.6 

5.5 

4.9 

4.0 

Farmers and farm 
managers 

2.2 

1.0 

0.6 

0.2 

Craftsmen, foremen, 
anc kindred workers 

0.6 

1.2 

1.1 

1.7 

Laborers 

0.5 

0.6 

0.8 

0.9 


Sources: 1940 Census of the Population, Vol.III, The Labor force; 

1950 Census of the Population, Vol.l!, Characteristics 
of the Population, Part I; 1960 and 1970 Census of the 
Population,Texas, General Social and Economic Characteristics. 
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Patterns of employment of women In Harris County were 
similar to those of Texas with a marked shift from 
employment as Domestic Service Workers (30.7?) In 1940 Into 
other types of employment In 1 950 (Table 6). The employment 
of women during 19 40 to 1950 In Harris County Into less 
traditional occupations such as Professional and Semi- 
professional Workers. Operatives and Kindred Workers, 
Proprleters, Managers and Officials, except farm, and 
Craftsmen, Foremen, and Kindred Workers, Increased 4,5 
percent (Table 6). 

The Increase In the employment of women In non- 
tradltlonal occupations paralleled the Influx of larger 
proportions of women Into the labor market during and 
following World War II (Anderson, 1942; Baetjer, 1946; 
Bradbury and Evans, 1 943; Leach, 1945; Mettert, 1942; USBLS, 
1942; USDl, 1942). Some of the Important changes In Industry 
which occurred during this period were: Increased use of 
cutting oils, Increase In grinding occupations, 
replacement of shot blasting with sand blasting, use of more 
concentrated solutions In pIckling, wider use of solvents, 
more frequent use of X-rays, expanded use of welding, and 
longer working hours (Mettert, 1942). Some of the 
occupations In which women were employed Included making 
ammunitions, aircraft, aircraft parts, electrical machinery; 
detail assemblers, filling drums with alcohol or lacquer, 
machine operation (drill presses and lathes) and assembly, 
machine shop Inspectors, oilers, preparation of 
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TABLE 6 


PERCENTAGE DISTRIBUTION OF THE FEMALE LABOR FORCE IN 
MAJOR OCCUPATIONS IN HARRIS COUKtt, TX. Ih 1J4C, 1950. 
I960, m, 1970 


Occupation 

19*0 

1950 

1960 

1970 

Domestic service workers 

30.7 

14.6 

12.2 

5.4 

Clerical, tales, t kindred workers 

29.7 

*1.3 

45.0 

48.3 

Service workers, except domestic 

15.4 

15.2 

IS.S 

17.2 

Professional and semi-professianal workers 

10.4 

11.8 

14.1 

16.3 

Operatives 1 kindred workers 

8.5 

9.3 

6.9 

6.1 

Proprieters, managers, t office, except farm 

3.8 

5.4 

4.5* 

3.9 

Craftsmen, foremen, k kindred workers 

0.7 

i.* 

1.1 

1.6 

Laborers, except farm 1 mine 

0.7 

0.6 

0.5 

1.0 

Farm laborers 1 foremen 

- 

0.2 

0.1 

0.2 


* Includes firm. 

Sources: 1940 Census of the Population, Vol.lll, The labor Force; 

1950 Census of the population, Vol.ll.PArt I 

1960 and 1970 Census of the Population, Tews,General Social 4 

economic characteristics 
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Intermediates In the synthesis of chematherapetit!c agents, 
testing rubber samples for reaction from antioxidants, and 
welding (Anderson, 1 942; Moushley, 1943; Whlpp, 1942). 
Special publications were Issued by the U.S. Employment 
Service listing occupations suitable for women In war 
Industries (Baetjer, 1942; Anderson, 1942). Designations 
such as "Rosie the Riveter" highlighted this movement and 
there were numerous speculations on the health effects on 
women of employment In high risk areas (Bradbury and Evans, 
1943; Kronenberg and Morse, 1943; Varney, 1944), Recently, 
Slot and Fraumenl (1932) proposed that Industrial exposures, 
such as exposures to asbestos In shipyards during World War 
II, may account for a substantial part of shifting patterns 
of lung cancer. 

Although woman may have experienced different 
patterns of employment during and Immediately following 
World War II, their distribution throughout occupational 
categories has changed little since the beginning of the 
century (USPHS, 1981; Waite, 1931). Women predominate In 
low-paying, nonunlonlzed occupations. Both of these factors 
may be associated with Increased health and safety hazards 
(Moore, 1 980). A large proportion of employed women work in 
occupations which appear not to entail serious physical, 
chemical, or biological hazards: over one-third of women 
employed In the United States work In clerical occupations, 
and an additional I 4? work as sa I esper son s -or teachers. Even 
these apparently safe occupations, however, may be 
associated with significant hazards. For example, clerical 
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workers may be exposed to hazardous levels of ozone, 
methanol, or other chemicals from copying and duplicating 
machines (Moore, 1 980). 

Less than half of the studies of lung cancer In women 
published since 1 950 considered employment In an occupation 
or Industry as a risk factor In the deveiopmentof the 
disease (Appendix A, Table 1). The studies which included 
occupations used broad groupings of occupations In analysis: 
In home, outside the home (Seamls et al., 1 975); white 
collar, blue collar, factory, domestic (Haensze! et at., 
1958; Wynder et al., 1956); beauticians, non-beautlcl ans 
(Garflnkel et al., 1 977), which restricts Identification of 
specific occupations that may be associated with an 
Increased risk of disease. In some Instances, Investigators 
reported that no significant association was noted but the 
occupations studied were not described (Doll and Hill, 1 952; 
Hanbury, 1964), An analysis of hospital records In Los 
Angeles County, 1972-75, revealed a significantly Increased 
risk of lung cancer, using proportional and standard 
Incidence ratios estimates (PIR.SIR), among women In three 
occupations: beautician, assembler, and waitress. (Menck et 
al., 1977), Information on smoking, however, was not 
available and reporting of lifetime employment was lacking. 
The limited examination of occupations In these studies of 
lung cancer In women may be a reflection of a I Imlted 
awareness of potential hazards at work for both men and 
women, recognition of a long latency period for the 
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disease, the low proportion of women employed prior to 1950, 
as well as the perception that women's occupations were not 
hazardous. 

Williams et ai.(I977> reviewed the strengths and 
weaknesses of four large data sources previously used to 
investigate occupational associations with cancer. The 
weaknesses Identified In these four data sources were: three 
studies relied on daath certificates both for job 
classification and cancer type (The Registrar General’s 
Decennial Supplement, 1961; Guralnlck, 1963; and HI I ham, 

1 976); the U.S, Public Health Service and Social Security 
Administration Study (1967) classified all cancers Into only 
six broad categories; the three U.S. studies were of males 
only; and the Registrar General's study classified only the 
occupations for single women. Williams et al. noted that 
none of these five studies reported data on consumption of 
tobacco or alcohol and that socioeconomic Information was 
available only In the Registrar General's study. 

Risk estimates of occupations and Industries 
calculated from the Third National Cancer Survey Indicated a 
positive association between lung cancer in women and 
employment in three Industries: Entertainment and Personal 
Services; Food and Kindred Products; and Whoiesal e "Trade; 
and one occupational category: Writers, Artists, 

Entertainers. The major weaknesses of the TNCS stuSy, as 
indicated by the authors, were the high nonresponse rate for 
interviews of patients (47? for persons with lung cancer), 
the absence of important Industries other than those located 


Source: https://www.industrydocuments.ucsf.edu/dbcs/zlbjOOOO 


^063630666 



30 


In the survey area (for example, manufacture of wood 
products, nonferrous smelting and refining, and the 
petroleum, rubber, chemical, and plastics Industries), and 
the small numbers of patients who had both specific cancers 
and specific types of employment. 

2lMc Easlaca 

Although cigarette smokers and certain Industrial 
workers are the major groups prone to develop lung cancer, 
additional factors and the mu Itlfactor I a I aspects of disease 
causation should also be considered. Some of the major 
factors requiring study are; differences In rates of lung 
cancer between men and women, familial and genetic aspects, 
and socioeconomic character!stlcs, such as, residence, 
education, religion, marital status. 

Bi liaosos as la galas al l.m aaoaac islasaa msa aad 

W 0 m a n. An extensive literature review of International male 
to female ratios of lung cancer from 187! to 1957, with 
ranges reported between 0.7:1 to 20.9:1, was completed by 
Klrchoff and RIgdon (1959). A later review of international 
sex ratios of lung cancer attributes variations among 
countries to be due primarily to differences In male rates, 
with female rates being relatively constant (Belch'er, 1971). 
Belcher (197!) suggests there Is a genetic Influence In the 
etiology of lung cancer and that the world may be divided 
Into two groups: (I) Europeans and people elsewhere In the 
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world of predominantly European origin and, (2) non-European 
people, Higginson and Jensen (1975) believe that differences 
In lung cancer Incidence rates In females and males are 
consistent with available Information on cigarette smoking 
habits and neither racial nor migrant studies Indicate that 
genetic factors play an important role In the etiology of 
lung cancer. Senjamln (1 977), reviewing International 
variations, proposed that the differences In the sex ratios 
of lung cancer In less-developed countries may be mostly 
biological due to the "well known additional susceptibility 
of the male to chest diseases" attributed to the larger size 
of themale lung which Ismore likely tocollectmore 
bacteria and viruses. He associated higher Industrialization 
In developed countries with the higher mortality rates of 
lung cancer In men. llllenfeld (1 980) proposed that, In 
order to interpret differences In cancer mortality between 
the saxes, three hypotheses may be entertained. One 
hypothesis states that the differences result from Increased 
exposure of the male to exogenous factors (environmental 
hypothesis). Another hypothesis states that the differences 
are explained by an Increased predisposition of males , with 
exposure remaining the same for both sexes (endogenous or 
constitutional hypothesis). The third possibility is that 
both factors may be Involved and that the cancer results 
from the interaction of the two factors. Llllenfeld also 
noted that cancer sites observed more frequently among males 
are those In the upper end of the gastrointestinal and 
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respiratory tracts, that Is, parts of the body which are 
heavily exposed to the external environment. Steroidal 
differences between women and men have been suggested as 
partly accounting for differences In liability for lung 
cancer (Kotin, 1968). About half the difference In life 
expectancy between women and men has been attributed to 
differences In smoking (Holden, 1983). 


Fam lIta l and denetlc aspects al Iung cancer. The 
relevance of genetic susceptibility to lung cancer is 
obscure (Ool I and Peto, 1981). Some genetic hypotheses to 
decrlbe the Influence of environmental agents, such as 
cigarette smoking, have been outlined by Tokuhata (1972). 
Two of theearly studtesof lungcancer In women (Hanbury, 
1964; Lombard and Huyck, 1968) found nothing of significance 
In a review of family histories. Both of these studies were 
limited by the collection of Information from medical 
records. Others have proposed that women who develop lung 
cancer are more extreme with respect to genotype than are 
man who develop lung cancer (Fain at el., 1981). A twofold 
to, threefold excess In the frequency of the specific types 
of cancer among relatives has been recognized (Clemmesen, 
1965; Anderson, 1974; Lillenfeld, 1980) and a specific 
tendency for lung cancer to aggregate In fam 11le s has been 
reported (Tokuhata and Lillenfeld, 1963). 


ll-ESSlS Si ting 


Can cer. Demographic and socioeconomic variables, such as 
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residence, education, and marital status have been reported 
In about one-third of the studies of lung cancer In women 
(Appendix A, Table 1) and, generally, no "striking effect" 
or statistical differences were reported for these 
variables. However, In those studies which examined the 
demographic or socioeconomic aspects, most of the data 
sources used are generally limited In Information on these 
variables. Haenszel and Taeuber (1964) found that risks 
among urban residents and mobile populations with three or 
more exposure residences were higher than rural and stable 
populations. They also showed that excess risks for farm- 
born women migrating to metropolitan counties persisted 
among both nonregular and regular smokers. Goldsmith (I960) 
In examining studies by Haenszel et a I .< 1 962); Haenszel and 
Taeuber (1964); and Hammond (1972), suggested that analysis 
of the contribution of smoking to the "urban factor" 
requires further consideration and that a more serious 
effort should be taken to examine occupational mortality. 
Standardization for socioeconomic class explained about 88? 
of the total variation In cancer mortality In 25 major 
occupational categories In England and Wales, 1970-72. (Fox 
and Adelsteln, 1973). Considering this, Doll and Peto (1961! 
have warned against Incautious Interpretatton of differences 
In the risks of lung cancer seen In different occupations. 

Investlgators In two recent case-comparlson studied, one 
conducted In Singapore (MacLennan et al., 1 977) and another 
conducted In Hawaii (Hinds et al,, 1981) concluded that 
cigarette smoking Is not the only , nor even the major. 
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cause of lung cancer In women and speculated that 
socioeconomic factors may be important risk variables. 

Oevasa and Diamond (1983) reported strong significant 
Inverse trends between lung cancer Incidence and both Income 
and education among white males and black males but no 
strong trends In risk with Income or education were observed 
for lung cancer among females of either race. 

Housewives (married only) In the United States spend 
an average of 23 hours per day Indoors (Moschandreas.1 981). 
The Importance of the quality of Indoor air Is becoming of 
Increasing concern and Hinkle and Murray (1981) cite 
several studies that suggest a variety of substances, such 
as, cooking and heating appliances, "household products", 
asbestos, radon, and formaldenye, that are potentially 
hazardous to the health of household residents. The use of 
self-pressurized products containing vinyl chloride monomer 
such as aerosol hair spray, was banned by the U.S.Consumer 
Products Safety Commission In 1974 following recognition 
that concentrations as high as 1000 milligrams per cubic 
millimeter (400 parts per million) could persist for several 
hours after spraying In enclosed spaces (IARC, 1974). An 
association of lung disease with excessive hair-spray use 
was reported as early as the 1960's (McLaughlin, 1963; 
Bernstein, 1972; Palmer et al„ 1979; Wright, 1981) but 
this association has been questioned by others (Brunner et 
a 1., 1963). A significant annual excess of lung cancer 
mortality among housewives (17,3 per 100,000) compared with 
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employed women (10.3 per 100,00) but smoking patterns were 
not described CMorton, 198t). 

The effects of Indirect or "bystander" exposures have 
been extensively reported, particularly In relation to 
activities Involving asbestos (Anderson at a!., 1976, 1979; 
Daum et a!., 1 977; Epler et al., 1 979; LIlls at al., 1 975, 
1976, 1979; McGIn+y, 1975; Newhouse and Thompson, 1965; 
Sellkoff, 1977; Vlanna et al., 1 978). Parenchymal and/or 
pleural radiographic abnormalItes ware found among 48. 0$ of 
the wives of asbestos workers following a mean exposure of 
2.2 years, (Anderson et al., 1 979). Among residents In the 
home of workers employed In asbestos related Industries, a 
risk factor of 10 was estimated for mesothelioma (Vlanna and 
Po 1 an, 1 978), 

In summary, studies of lung cancer In women have been 
seriously limited In the type and quality of Information 
obtained. Medical or hospital records have been the main 
source of Information In many studies; lifetime employment 
histories were seldom obtained and. In those studies that 
did report usual or recent occupational histories, broad 
occupational classifications were used. Not all studies 
Included concurrent comparison groups and, of those that 
did, the groups selected were often not appropriately 
comaparable, such as comparisons with males. Information on 
smoking patterns was often missing In studies that 
considered womens' occupations and most studies.did not 
consider basic demographic and socio-economic variables, 
Mora comprehensive studies of lung cancer In women that 
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Include Information for a f f home and work exposures of 
possible Importance are needed. 


ro 
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CHAPTER THREE 


Study M ethods 

This study Is part of a lung cancer and larynx cancer 
project conducted In six counties In the Texas Gulf Coast 
Area (TGCA) by the University of Texas School of Public 
Health (UTSPH) In collaboration with The National Cancer 
Institute (NCI). The TGCA Is a highly Industrialized and 
rapidly growing urban-rural area surrounding the city of 
Houston, the 4th largest city In the United States and the 
county seat of Harris County. The population of Harris 
County Increased 38.34 from 1 970 (1,741,91 2) to 1980 
(2,409,544) (Houston Chamber of Commerce, 1981). Harris 
County ts located In an area rich In oil, gas, and sulfur 
and Houston ranks first In the nation as a petrochemical 
refinery center and In the manufacture of agricultural 
chemicals, fertilizers, and pesticides. Houston has more 
than 2,743 various manufacturing plants and the manufacture 
of petrochemicals and agricultural products has been present 
In the Houston area since the 1940's. 

Harris County was selected as a study area because of 
the excessively high and Increasing rates of lung cancer 
among women In the county, and the large number of women 
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with lung cancer who may have had exposure(s) to harmful 
substances In work areas In a highly Industrialized 
geographic area. Also, It was expected that a substantial 
number of women with lung cancer may not have smoked 
cigarettes, thus permitting an examination of risk factors 
other than smoking. 

All cases of cancer of the lung, trachea , or 
bronchus newly diagnosed on I July 1977 through 30 June 1980 
In white women 30 to 79 years of age were Identified 
through the Statewide Cancer Reporting System (SCRP), and 
local hospital discharge lists. The majority (80?) of the 49 
hospitals In Harris County participated In the study and 
they varied In size from less than 100 beds (8), 100-299 
beds ( 1 7), 300-499 beds (8), to 500 or more beds (6). The 
size of the 10 hospitals which refused to participate In the 
study varied from less than 100 beds (1), 100-299 beds (6), 
to 300-499 beds (3). 

Criteria for cases to be Included In this study were: 

1. a diagnosis of lung cancer coded , either 
on the patient's medical record or in the 
records of the SCRP, with one of the fol lowing 
International Classification of Disease 
Adapted(1 979) (ICOA code): Malignant neoplasm 
of the larynx (161), Malignant neoplasm of the 
trachea, bronchus, and lung (162), Neoplasm 

of unspecified nature of respiratory organs, 
larynx (231.1), Neoplasm of unspecified 
nature of respiratory organs, lung C231.2); 

2. microscopic confirmation of a lung cancer 
diagnosis either on a pathology report In the 
patient's medical record or from records In 
the SCRP; 

3. a most recent residence of 1 year or more In 
Harris County. 
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A total of 339 cases were eligible for Interview 
after those with a Spanlsh-surname, Identified by a computer 
program (Buechley, 1961) and by response to a question on 
ethnicity In the personal Interview, had been excluded from 
the study. The physicians of 10 of these eligible cases 
refused permission for Interview (Table 7). A total of 43 
eligible case-respondents refused to be Interviewed and 35 
additional cases could not be located, lived outside the 
study area, or study procedures were not followed correctly 
by the staff. The number of cases Interviewed totalled 271 
and, from this group, 12 cases were excluded because 
criteria for this study were not met. The number of eligible 
cases Included In the study and analysis Is 259. 

Both living and decedent comparison subjects 
(compeers) were selected and matched with cases on the basis 
of gender, race, vital status at time of ascertainment of 
cases, and county of residence. Group-matching was done In 
5-year age groups and, for 37.34 of the cases and compeers 
there was a difference of less than 1 year In dates of 
birth. No age-match exceeded 4 years difference In 
btrthdates. Compeers for living cases born between 1901 
and 1911 were chosen randomly from Medicare records provided 
by the Health Care Financing Administration (HCFA) and 
compeers were selected randomly from the records of the 
Texas Department of Public Safety for living cases born 
between 1912 and 1950. Compeers for decedent cases were 
chosen from computer tapes of mortality, 1973 to 1980, 
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TABLE 7 

REASONS INTERVIEWS WERE MOT COMPLETED WITH CASES AND COMPEERS ST VITAL STATUS 
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provided by the Texas Department of Health, Sureau of Vital 
Statistics. Compeers with a history of respiratory cancer, 
chronic respiratory disease, or a respiratory disease 
associated with exposure to a specific substance were 
excluded from the study (see Appendix S, Table 1 for list of 
excludable diseases). The death certificates of decedent 
compeers whose next-of-kln reported them as having had one 
or more of the excludable diseases, such as lung cancer, 
were reviewed. Compeers whose underlying cause of death on 
the death certificate was attributed to an excludable 
disease were removed from the study. Potential compeers 
whose cause of death was homicide or suicide were also 
excluded for humanitarian reasons. A total of 453 compeers 
were eligible for Inclusion In the study. The number of 
compeer-respondents who refused to be Interviewed was 72 and 
99 additional compeers could not be located, lived outside 
the study area, or study procedures had not been correctly 
followed. Pour compeers were excluded from the study because 
residence criteria were not met, leaving a total of 278 
compeers who were Included In the study and analysis. 
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experienced abstractors from the SCRP and staff from the 
Epidemiology Research Unit of the University of Texas School 
of Public Health (UTSPH-ERU) who were trained by the SCRP 
staff. A modified, longer version of the SCRP abstract form 
was used by the UTSPH-ERU staff (Appendix B, Forms 1 and 2). 

A sample of abstracts, Including 80 cases of lung 
cancer and 20 cases of larynx cancer, were reabstracted. 
These abstracts ware selected to constitute approximately 5i 
of al I abstracts completed by the SCRP staff and 5 % 
completed by the UTSPH-ERU staff In Harris County hospitals. 
Th equal! ty of the abstracted data In the sample of cases 
with comparative Information available appeared quite good. 

A complete description of the reabstract!ng results may be 
found elsewhere (Buffler et al., 1 983). 

Medical abstracts of all eligible cases who were 
Interviewed ware rechecked and verified for a microscopic 
diagnosis of lung cancer. Abstracts were unavailable for 24 
cases whose Information was Initially obtained from a 
computer tape either from the SCRP (19 cases) or the 
University of Texas Medical Branch (UTMB) (N=5). The medical 
records of 13 of the 19 cases whose pathologic diagnosis 
was obtained only from the SCRP computer tape were reviewed, 
the remaining six records could not be found by hospital 
personnel. Medical records of the five cases whose 
pathologic diagnosis was obtained only from the UTfoB 
computer tape were not checked because the recheck of alI 
other abstracts had not revealed any serious discrepancies. 
All cases had a microscopically confirmed diagnosis of lung 
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cancer and had been assigned an ICD code Included In 
criteria for study eligibility . The hIstopathologIc 
diagnosis of lung cancer for five cases of lung cancer was 
based on specimens obtained external to the respiratory 
system and adjacent Ivmph nodes (liver, small Intestine, 
scalp, spinal cord, or brain tumor) and they were 
subsequently excluded from this study. 

IntarvIa ws. The Interview schedule was modified by 
the study staff from one previously used by the National 
Cancer Institute. Separate, but similar schedules were used 
to Interview living study subjects and the next-of-kin of 
decedents (Appendix B, Schedule 1). Questions Included In 
the Interview schedule were Intended to attain the 
objectives of the study and to reflect current knowledge 
concerning the design and structure of Interview protocols. 
The focus and arrangement of each question was developed In 
consultation with all Investigators concerned with the study 
as well as with consultants who had experience In other 
similar studies. Three pretests of the Interview schedule 
were conducted with different groups at different times 
during the development phase. 

Interviews were assigned to Interviewers every two 
weeks by the field office which mailed preliminary, 
introductory letters to eligible respondents. Interviewers 
participated In tracing activities and used various sources 
to locate respondents, such as, city directories, telephone 
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books, neighbors, newspaper obituaries, funeral homes, and 
nursing homes. Three hours or more were spent by some 
interviewers In tractng a respondent. A minimum of three 
attempts were made by interviewers on different days and at 
varying times of the day to arrange an appointment when 
respondents were not initial!y located. Interviews were 
usually reassigned to a second Interviewer when respondents 
refused to be Interviewed. The field office also forwarded 
additional encouraging, explanatory letters to respondents 
who Initially expressed reluctance to participate In the 
study. Interviews lasting about 1 hour were conducted most 
frequently In the respondent's home by trained Interviewers. 

SiiaihiY sanJxal a± loisniisiut ah completed 
Interview schedules for the total six county project were 
reviewed by the Field Co-ordinator to Identify any problems 
and were returned to the Interviewer for correction when 
necessary. In the total six-county project, telephone 
validation of a sample of personal Interviews (N = 221, 
9.4)5) was conducted. Questions selected from the Interview 
schedule for validation pertained to the study subject's 
date of birth, usual occupation, consumption of milk, and 
whether the study subject ever smoked cigarettes. There were 
25 < 1 1 .355) discrepant responses pertaining to date of birth 
and the majority (IS) differed by 1 year or less. Only one 
discrepancy occurred In regards to whether the study subject 
ever smoked cigarettes. Discrepancies pertaining to the 
usual occupation of the study subjects totalled 51 <25.ij). 
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However, the question pertaining to usual occupation was 
phrased differently In the telephone Interview than during 
the personal Interview and some of the discrepancies reflect 
this difference. The same occupation described with either 
more or less detail occurred In 21 CIO.3?) Instances 
considered discrepant, a different occupation In the same 
Industry was reported In 17 (8.4$), and a different 
occupation In a different Industry occurred In 13 (6.4$) of 
the vail datl ons. 

An additional 3$ (N = 70) sample of personal 
Interviews In the six-county project was selected for 
specific validation of Information on smoking. Three 
questions from the smoking section In the Interview schedule 
ware repeated during the telephone Interview. The percentage 
of similar responses to each question was: number of 
cigarettes smoked per day * 72.9$, age started to smoke = 
41.4$, age stopped smoking = 72.9$ (Appendix B, Table 2). 
(Discrepant answers were almost equally divided for each 
question as to whether the telephone response was either a 
greater or smaller number than was obtained during the 
personal Interview In the home. Discrepancies of 1 to 20 
cigarettes occurred In 21 Instances (more cigarettes were 
reported In the telephlone Interview than was reported In 
the personal Interview In 12 Instances and, In 9 Instances, 
fewer cigarettes were reported by telephone respondents).The 
majority of discrepancies concerning the age at which 
persons started or stopped smoking cigarettes were 
differences of 5 years or less. Only responses obtained In a 
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standardized manner by trained Interviewers during personal 
Interview In the home were used In the analysis. 

Intervie w response rates. Of the 339 cases and 453 
compeers eligible for Interview, 69.7? of case and 62.355 of 
compeer Interviews were completed (Table 7). A greater 
proportion of decedent case Interviews (74.30 was 
completed than was completed with living cases (52.956). 

Among compeers, there was little difference In the 
proportion of Interviews completed with next-of-kin (61.80 
and with living compeers (63.40. 

Reasons that Interviews were not conducted Included 
refusal by the person to be Interviewed, study subject could 
not be located, lived outside the study area, or the 
Interview was not accepted by the field office because field 
procedures had not been followed (Appendix B, Table 2). More 
than half (54.70 of the overall nonresponse rate (34.30ln 
the study was due to cases and compeers who were either not 
located or resided outside of the study area. Fewer cases 
(16.2?) than compeers (21.0O were not located or resided 
outside the study area. Stratifying by vital status, more 
deceased (19.7?) than living (15.9?) cases and compeers were 
not located or lived outside the study area and deceased 
compeers contributed the highest proportion (24.0?) . More 
living cases (20.0?) than deceased cases (15.1?) could not 
be located or resided outside the study area. Refusal rates 
are slightly lower among case (13.6?) than among compeer 
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Interviews (15.9?), even including physicians' refusals for 
permission to interview 10 cases. The highest refusal rate 
occurred among living cases (27.1?) which Included the 10 
physician refusals and the lowest occurred among next-of-kin 
case Interviews (9.9?). More living case interviews were not 
conducted than living compeer Interviews due to physician 
and subjects refusals (27.1? versus 23.6?) but a higher 
proportion of the next-of-kin of compeers than cases refused 
interview (13.0? versus 9.9?>. Similar proportions of case 
and compeer Interviews were not conducted either because the 
Individual could not be located (10.8? and 13.7?, 
respectively) cr because they lived outside the study area 
(5.7? and 7.3?, respectively). 


Bala inaaaaaaiaal 


.Cadi as 


Data were coded by trained coders using a coding 
manual referent to the Interview schedule. Lifetime 
occupational histories were coded using the DIctlona rv of 
Qg c y gp tjongl Ti-tI es (DOT) (USOL, 1977) and Industries were 
coded using the Standardized I ndust r f-a I Ci ass If I .cat ion 
HamiaJ. CSIC) (USOMB, I 972). Ten percent of all coding for 
the six-county area was recoded by a second coder. 
Discrepancies were resolved by supervisors who also recoded 
a sample of the work histories. 

In addition to the review of coding by the six-county 
project, a 10? random sample (N=50) of personal Interviews 
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conducted with white female lung cancer cases (N = 26) and 
compeers CM = 24) In Harris County was recoded without prior 
knowledge of Initial codas. There were no discrepancies In 
racial group, marital status, or ever/never smoked 
cigarettes. The county of last residence was Incorrect In 
the Initial code for two study subjects and two dates of 
birth had been coded Incorrectly. A total of 141 occupations 
were recoded for 26 cases and I 41 occupations for 24 
compeers. A difference In the first 3 digits of the DOT code 
occurred In 57 (20.2?) of the occupations coded. However, 
the majority (N = 44, 77.2i) of these discrepancies In the 
first 3 digits either reflected differences between coding 
the wide variety of safes and clerical occupations, such as, 
"Bookkeeper, receptionist, secretary" = DOT codes 219 or 
201, or else they reflected differences between the 
adm1nlstrative aspect or technical aspect of the occupation, 
e.g., Herchandlzer, buyer, supervised satellite stores" * 

DOT codes 185 or 219. A difference between the first three 
digits of the DOT code In which the occupation was notably 
changed occurred In only 13 (4.6$) codes. Overall, the 
proportions of 9 - digit occupational coding discrepancies 
were similar for cases (10.61) and compeers (11.31). The 
discrepancies were reviewed qualitatively and no serious 
discrepancies were noted In that the Job title assigned by 
the first coder was slml lar, but not as specific as the code 
assigned by the second coder. No serious discrepancies were 
noted In the coding of Industry. 
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Oats entry, editing and .analyst s. Interview data for 
the six-county study were entered directly Into the 
computer. Entries were made twice during the Initial entry 
and compared for agreement and accuracy. In addition to the 
Initial entries, 10$ of all data were re-entered and 
compared by a second person. Computer procedures for editing 
the data of the six-county project verified that numeric 
ranges were within reasonable limits, dates of residence and 
employment were In logical order, checked for consistency 
between record types, and determined If data had been 
omitted. Aspects of the data for cases and compeers in this 
study which had not been verified In the six-county project 
were also edited which resulted In the exclusion of seven 
cases (residence criteria not met = 6, poor quality of 
Interview data » I). Four compeers were also excluded 
(residence or ethnic criteria not met = 2, poor quality of 
Interview data = 2). After data quality review, 259 cases 
and 278 compeers were retained In the analysis for this 
study. Data were stored In the Sql ggtl-f |-g In for m ation 
R etrieval- system (SIR, 1979). Data were analyzed with the 
Statistical- Package for iija Socl a I- Scl ences (SPSS, 1 975) and 
a microcomputer version of the Mantel-Haenszel odds ratio 
calculation (Grimson et al., 1 980). In calculating odds 
ratios In which one or more cells Included zero, an estimate 
of 0.5 was added to each of the four cells to permit the 
calculation (Hauck et al., 1 982). 
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ci-assff-i-cati-ot> at gcsusatf-qqs aoi industries as Ihla it 
rtSkiL. Occupations and Industries were Identified as "high 
risk" exposures on the basis of results from prevtous 
studies of work areas suspected of being associated with the 
occurrence of lung cancer. Prior to analysis, occupations 
and Industries were separately classified and listed as high 
risk (Appendix B, Tables 3 and 4). 
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CHAPTER FOUR 


Ra sults 


The majority of cases (78.0?) and compeers (75.5?) 
had I Ived In Harris County for more than 15 years and the 
average total duration of residence In the County since 1940 
or later Is similar for cases (26.3 years) and compeers 
(25.5 years) (Taole 8). More than half of all cases (54.8?) 
and compeers (52.9?) were born In Texas and 90? of them were 
born outside of Harris County. Similar proportions of cases 
(46.9?) and compeers (48.9?) had lived on a farm or ranch 
prior to 16 years of ags. Casas and compeers also had 
similar numbers of siblings (average of 3.6 and 3.8, 
respect!vely). 

The usual occupation of the mothers of cases and 
compeers was In the Service category (82.5? and 86.5?, 
respectively) and these ware chiefly housewife occupations 
(case mothers « 96.6? and compeer mothers = 94.5? In Service 
occupations) (Appendix C, Table I). The numbers of mothers 
of cases and of compeers employed In any Industry are small 
(50 and 49, respectively) which reflects the large 
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proportions who were housewives and, consequently, not 
classified In the labor force. Service Industries were the 
most frequent Industry of mothers of cases (33.0?) and 
compeers (30.6?) (Appendix C, Table 2). The proportion of 
mothers employed In the Retail Trade Industry was similar 
(20,0?) for both cases and compeers. 

Similar proportions of the fathers of cases and of 
compeers had usually worked In agricultural, fishery, 
forestry, and related occupations (29.5? and 33.0?, 
respectively) es well as occupations classified as 
professional, technical, and managerial (18.7? and 16.0?, 
respectively). The AgrlcuItural, Forestry, and Fishing 
Industry comprised the largest single Industry of fathers 
of both oases (29.5?) and compeers (32.6?). The 
Manufacturing Industry occupied second position with 17.5? 
of cases' fathers and 15.9? of compeers' fathers thus 
empIoyed. 

The median year of birth for both cases and compeers 
was 1913 and the majority of cases (73.4?) and compeers 
(71.2?) were 50-69 years of age on January I 1979 (Appendix 
C, Table 3), About 10? of cases and compeers were less than 
50 years of age and 17? were 70 years of age or more. A 
greater proportion of cases (58.7?) than compeers (50.7?) 
were 50 to 64 years of age and a smai I er proportion of cases 
(14.7?) than compeers (20.5?) were 65 to 69 years of age but 
differences between age groups are not statistically 
signIfI cant. 

A greater proportion of cases (32.5?) than compeers 
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(27.2?) had attained 13 or more years of schooling but the 
difference is not statistically significant (Table 3). A 
larger proportion of the husbands of cases (43.0?) than of 
compeers (34.5?) also had attained 13 or more years of 
education (Table 8). 

Religious preferences prior to 16 years of age were 
primarily Protestant denominations with more cases than 
compeers professing that preference (86.1? versus 77.7?, 
respectively) (Table 8). More compeers (20.8?) than cases 
(11.4?) were CatholTc and few cases (2.5?) and compeers 
(1.5?) were Jewish (Table 8). 

A smaller proportion of cases (52.9?) than compeers 
(63?) were married (Table 8). Consequently, larger 
proportions of cases were widowed, divorced , or separated. 
The differences In marital status between cases and compeers 
are statistically significant. Cases, on average, had 1.7 
children and compears had 2.0. More compeers (17.3?) than 
cases (14.7?) had no children (Table 8). 

Vi ta I S tatus 

The majority of cases (83.0?) and compeers (71.9?) 
were deceased and the difference In vital status between 
cases and compeers Is statistically significant (Appendix C, 
Table 4). There Is little difference by vital status of 
cases and compeers In the proportions who were, born in 
Harris County but a significantly lower proportion of living 
cases (31.8?) than living compeers (50.0?) were born In 
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TABLE 8 

SUHMARY OF DESCRIPTIVE VARIABLES OF FEMALE LUNG CANCER CASES AND COMPEERS 


Varlabt as 


Cases 

He. 1 


Mean, Compeers Mean 
Median Mo. 1 Median 


9orn In: 

Texas 

Harris County 

Mean number years 
resided Harris County 

Lived on a farm 
prior to 16 yr ago 

.Median year of birth 

Msea <mber siblings 


T 42 
25 


54.8 

9.7 


t 918 
5.6 


147 

29 


52.9 

10.4 


132 48.9 


1 91 8 

5 . 


0-12 

170 

67.5 

195 

72.8 

13 - 17 

82 

32.5 

73 

27.2 

Husband's school 1ng 

0-12 

126 

57.0 

169 

65.5 

13 - 17 

95 

43.0 

89 

34.5 

Ref 1gfous oreference: 

Protestant 

21 I 

86.1 

206 

77.7 

CatholIc 

28 

11.4 

55 

20.8 

Jewish 

6 

2.4 

4 

1.5 

Marital status: 

Married 

137 

52.9 

175 

63.0 

Widowed 

71 

27.4 

69 

24.8 

Divorced 

43 

16.6 

29 

10.4 

Separated 

4 

1.5 

1 

.4 

Never married 

4 

1.5 

4 

1.4 


Mean number children 
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Texas (Appendix C, Tables 5a, 5b). More similar proportions 
of deceased cases '59.5?) and compeers (54.0?) were born In 
Texas. 

A significantly greater proportion of deceased cases 
(32.2?) than deceased compeers (23.6?) had attained 13 to 
17 years of school (Appendix C, Table 6). However, among 
those living, a slightly smaller proportion of cases than 
compeers had attained 13 to 17 years of school (34.1? versus 
36.4?). 

Living cases and compeers differed significantly In 
marital status. Fewer living cases (52.3?) than compeers 
(71.a?) were married at time of Interview and more living 
cases (25.0?) than compeers (5.1?) were divorced or 
separated (Appendix 0, Table 7). Among deceased cases and 
compeers, differences In their marital status at time of 
Interview are smaller and not statistically significant. 

The age distributions among living cases and compeers 
differ from 2.6? to 8.6? within 10 year age groups but the 
overall difference Is not statistically significant 
(Appendix C, Table 8). Similarly, among deceased cases and 
compeers, the age distributions differ by 2.6? to 6.7? 
within 10 year age groups and the difference Is not 
statistically significant. The proportion of cases 65 or 
more years of age Is lower among living (20.4?) than 
deceased (34.0?) and the difference Is more marked between 
living compeers (20.5?) and deceased compeers (44.5?) 65 or 
more years of age. 
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The majority of cases (95.4?) and compeers (59.7?) 
had a history of smoking cigarettes and the majority of 
cases (71.4?) but less than half of the compeers (39.6?) 
were current smokers (Table 9). Compared with never-smokers, 
the odds ratios of developing lung cancer are: all smokers = 
13.89, current smokers = 15.70, exsmokers = 10.33. Only two 
cases and two compeers had smoked cigars; no cases but two 
compeers had smoked a pipe. A summary of the cigarette 
smoking histories of the female lung cancer cases and their 
compeers Is provided (Table 10). 

Ms siarled anil s&rnM saa-klaa siaar&t+M*. The 
majority of cases (51,7?) but only 27.2? of compeers had 
started smoking cigarettes by 18 years of age (Appendix C, 
Table 9a,9b). The odds ratio for age at starting to smoke 
cigarettes compared with those who had never smoked 
Increases from 9.33 for starting at 30 or more years of age 
to 17.76 for starting to smoke cigarettes between 6 and 16 
years of age. Twice the proportion of cases (30.8$) than 
compeers (15.1$) had started smoking by 16 years of age. 
Among smokers, cases and compeers show similar patterns In 
the age at which they started to smoke except a higher 
proportion of cases (32.4?) than compeers (25.6?) started 
between 6 and 16 years of age (Figure 4) (Appendix C, Table 
9b). Cases show a steep rise In the age at which they 
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TABLE 9 

SMOKING STATUS OF FEMALE LUNG CANCER CASES AND COMPEERS 


Smoklng 
status 

Cases 
no. i 

Compeers 

NO. f 

Odds 
Raff o 

95* C. 1. 

Lo* High 

Chi- 

Square 

0 

Val ue 

All smokers 

247 

95.4 

166 

59.7 

13,89 

7.42 26.0Q 

93.98 

< .00! 

Current smoker 

135 

71 .4 

no 

39.6 

15.70 

8.27 29.78 

96.45 

<.001 

Exsmoker 

62 

23.9 

56 

20.1 

10.33 

5.1 5 20 .73 

50.33 

<.001 

Never smoked 

12 

4.6 

112 

40.3 

1.00 




Total 

259 

100.0 

27 8 

100.0 
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CO 
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TABLE 10 

SUMMARY of CIGARETTE SMOKING HISTORIES OF 


FEMALE LUNG cancer 

CASES 

and THEIR COMPEERS 



£iaa£4lii iaaiina aiaiaayi 


Com- 

fifljsrs 

Dlffe- 

unsjill 

Odds 

Saiiai21 

All smokers vs never smoked 

95 .41 

59.71 

35.71 

13.89 

« * 

Current smokers vs never 

71 .4* 

39.7* 

31.71 

15.70 

« * 

Exsmokers vs never 

23.91 

20.1* 

3.8* 

1 0.33 

■ • 

Age started to smoke vs 
never snakad. all smokers 

30 + yr 

9.1* 

3.51 

0.6* 

9.33 


21 - 29 yr 

18.6* 

12.5* 

6.1* 

12.90 


19 - 20 yr 

15.8* 

10.7* 

5.11 

12.87 


17 - 18 yr 

20.9* 

12.1* 

8.81 

14.99 


6 - 16 yr 

30.8* 

15.1* 

15.71 

17.76 


Age stopped smoking vs 
never smoked, all smokers 

19 - 37 yr 

2.71 

7.7* 

- 5.01 

1 .44 

n.s, 

38 - 30 yr 

11 .0* 

9.5* 

1.5* 

4.67 

• « 

51 - 57 yr 

28.01 

8.9* 

19.9* 

13.07 


58 + yr 

41, t* 

7,11 

34.01 

23.33 

** 

Typo of cigarette usually 
smoked vs never smoked. 

all smokers: Non-filter 

18.7* 

13.9* 

4.81 

1 1 .54 

• « 

Fliter 

51.21 

28.6* 

22.61 

15.44 

• • 

Self-rol1ed 

12.41 

3.3* 

9.11 

33.1 9 

a a 

Number of cigarettes per day 
vs never smoked, all smokers 

Less than 20 

8.41 

15.21 

- 6.81 

4.67 

«* 

20 

30.41 

21 .71 

8.71 

11.82 

It 

More than 20 

56.41 

22.5* 

33.91 

21.23 

(1 

Number of years smoked vs 
never smoked, a!I smokers 

1 - 30 yr 

20.7* 

20.91 

- 0.2* 

8.51 

il 

31 - 40 yr 

38.6* 

22.71 

15.91 

14.60 

** 

41 + yr 

35.91 

15.4* 

20.51 

20.00 

11 

Pack-years smoked vs 
never smoked, all smokers: 

65.71 or more 

37.1* 

11.5* 

25.61 

27.40 

** 


Cl) Offferance * Cases - Compeers. 

*» p « < 0.05 

* n.s. « not significant at the 5l level. 

NOTE: The percentage of cases and compeers In this table are percentages 
of all cases or all compeers. 
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Figure 4. Age female lung cancer cases and compeers 
started to smoke cigarettes. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630696 



60 


stopped smoking cigarettes while compeers stopped smoking at 
much earlier ages (Figure 5) (Appendie C, Table 10a). Only 
16.4? of cases but 51.8? of compeers had stopped smoking 
cigarettes by 50 years of age (Appendix C, Table 10b). Using 
cases and compeers who had never smoked cigarettes as a 
referent, the odds ratio of developing lung cancer Increases 
from 1.44 to 23.33 as the age at which stopping cigarette 
smoking rises from 19 to 37 years of age to 58 or more years 
of age. 


Type of cigarette sm oked. Comparisons between smokers 
and never-smokers yield odds ratio estimates for the type 
of cigarette usually smokad which are markedly Increased: 
non-f I Itertlp = 11.54, filter-tip = 15.44, and self-rolled = 
33.19 (Appendix C, Table 11). Among smokers, 53.8? of cases 
and 48.4? of compeers usually smoked fllter-tlp cigarettes 
while 27.6? of cases and 11.0? of compeers usually smoked 
self-rolled cigarettes. 

Usua l rmuisr 2 ± cigarettes sm oked £S£ The 
pattern of reporting the usual number of cigarettes smoked 
per day shows similar distributions among cases and compeers 
with 3 prominent peaks at 16 to 20, 26 to 30, and 36 to 40 
number of cigarettes per day (Figure 6). These peaks 
probably reflect the tendency of respondents to report 1, 

1,5, or 2 packs of cigarettes smoked per day. The'majority 
of oases (91.2?) and compeers (74.4?) usually smoked 1 or 
more packs of cigarettes per day (average number of 
cigarettes: cases = 31.5, compeers = 24.6) (Appendix C, 
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Figure 5. Age female lung cancer cases and compeers 
stopped smoking cigarettes. 
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Table 12). More than half of the cases (59.2?) but less than 
half of the compeers (37.8?) usually smoked more than I pack 
of cigarettes per day. Twenty cases (8.4?) and 6 compeers 
(3.7?) smoked more than 2.5 packs of cigarettes day. Among 
current smokers, 64.4? of cases and 44.6? of compeers 
smoked more than 1 pack of cigarettes per day. Current 
smokers among cases usually smoked an average of 5.6 more 
cigarettes per day than compeers while, among exsmokers, 
cases usually smoked an average of 8.9 cigarettes more per 
day than compeers. The odds ratio estimate among all smokers 
for the amount smoked, using never smokers as a referent. 
Increases from 4.67 for smoking less than one pack per day 
to 21.23 for smoking more than one pack per day (Appendix C, 
Table 13). 

Duration sm oked cigare ttes. Among a I I smokers, the 
majority of cases (78.3?) and compeers (64.6?) smoked 
cigarettes for more than 30 years (average: cases = 37.3 
years, compeers 32.2 years) (Figure 7) (Appendix C, Table 
14). Current smokers among cases and compeers resemble each 
other In the length of time they smoked cigarettes (average 
number of years: cases * 37.9 years, compeers » 36.4 years ) 
but, among exsmokers, the duration of smoking differs 
markedly between cases and compeers (Figure 8). Cases who 
were exsmokers smoked cigarettes ah average of 12 years 
longer than compeers who were exsmokers (36.2 years and 24.0 
years, respectively). Among exsmokers, the number of years 
cases smoked cigarettes shows a modest decline after 3! to 
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:-3C 31-40 41+ 

Number ot years 


Figure 7. Duration 
female lung cancer 
cases and compeers 
smoked cigarettes. 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


'6363070J 



Percent 




Figure 8. Age female lung cancer cases and compeers started to smoke cigarettes by vital status. 
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40 years but compeers reflect a steep decline after 1 to 3 0 
years. The odds ratio estimate among all smokers, using 
never smokers as a referent, for the number of years smoked 
Increases from 8.51 for smoking 1 to 30 years to an odds 
ratio of 20.00 for smoking 4! or more years (Appendix C, 
Table 15). 

Pack-years af cIgarettes sm oked. Pack-years of 
cigarettes smoked Is estimated by multiplying the number of 
packs of cigarettes smoked per day by the number of years 
smoked. For example, smoking 0.82 packs per day for 20 years 
= 16.4 pack-years and smoking 2.2 packs per day for 20 years 
Is equivalent to 44.0 pack-years. The majority of cases 
( 65 . 7 %) and less than half of the compeers (40.5$) had 
smoked 43.81 or more pack-years of cigarettes (Appendix C, 
Table 16). The proportion of cases (39.1$) who smoked 65.71 
pack-years Is twice the proportion of compeers (19.6$) who 
smoked this amount. The odds ratio among all smokers for 
pack-years smoked, using never smokers as a referent, shows 
an Increase from 2.33 for smoking 1 to 16.42 pack-years to 
an odds ratio of 27.40 for smoking 65.71 or more pack-years. 
(Appendix C, Table 17). 

i3a smokers. The majority of smokers were 50 to 64 
years of age (cases = 59.9$, compeers = 55.4$). Among all 
smokers, fewer cases (9.7$) than compeers (12.7$) were 30 to 
49 years of age and the difference Is more pronounced among 
exsmokers: cases = 4.8$, compeers * 10.7$ (Appendix C, 
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Ta b I 8 18). 


Vital status and clgarette sm ok 1 nq. Among cases there 
Is ilttls difference In smoking status by vital status 
except among exsmokers: living = 43.2?, deceased = 20.0?. A 
larger proportion of living compeers (46.2?) than deceased 
compeers (38.0?) had never smoked cigarettes and a larger 
proportion of living (28,2?) than deceased (17.0?) compeers 
were exsmakers (Appendix C, Table 19). 

More deceased than living cases started to smoke 
cigarettes at ages 6 to IS years (33.7?, 26.2?, 
respectively), 19 or 20 years (17.!?, 14.3?, respectively), 

and at 30 or more years (11.1?, 2.4?, respectively) (Figure 
8) (Appendix C, Table 20). Similarly, more deceased than 
living compeers started to smoke cigarettes at ages 6 to 16 
years (28.8?, 16.7?, respectively), 19 or 20 years (18.6?, 
16,7?, respectively), and at 30 or more years (16.1?, 9.5?, 
respectlveIy). 

The majority of living cases who stopped smoking 
cigarettes, did so between 51 and 57 years of age while the 
majority of deceased cases stopped smoking after 58 years of 
age (Figure 9) (Appendix C, Table 21). The majority of 
living compeers who stopped smoking (63.6?) had stopped by 
50 years of age while the majority of deceased compeers 
(55.9?) stopped smoking cigarettes after 50 years of age. 

Proportional distributions of the usual number of 
cigarettes smoked per day show peaks among both living and 
deceased cases and compeers noted earlier at 16 to 20, 21 to 
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Figure 9. Age female lung cancer cases and compeers stopped smoking cigarettes by vital status. 
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30, and 36 to 40 cigarettes per day. Both living and 
deceased cases smoked an average of 2.5 packs of cigarettes 
per day (31.7 cigarettes and 31.5 cigarettes, respectively) 
(Appendix C, Table 22). Living compeers smoked an average of 
1 pack per day while deceased compeers smoked an average of 
1.3 packs of cigarettes per day. The difference In the 
number of cigarettes usually smoked per day Is I ess for 
living than for decedent study subjects In all three 
categories. Living and decedent cases had similar patterns 
for duration of smoking but deceased compeers tended to 
smoke for longer periods of time than living compeers 
(Appendix C, Table 23). 

Age distributions for case and compeer smokers 
classified by smoking status and vital status reflect no 
statistical differences In age for cases versus compeers or 
for living versus deceased subjects (Appendix C, Table 24). 

Proportional distributions of pack-years of 
cigarettes smoked are similar between living and deceased 
cases with 24.4? of living cases and 21.9? of deceased cases 
having smoked less than 34.22 pack-years of cigarettes and 
both showing a constant, steep Increase In amount of pack- 
years smoked beginning with 34.22 pack-years (Figure 10) 
(Appendix C, Table 25). Between living and deceased 
compeers, however, there are marked differences In 
proportional distributions of pack-years of cigarettes 
smoked. Living compeers show a constant decline.In pack- 
years of cigarettes smoked beginning with 35.7? of them 
having smoked less than 16.43 pack-years. Deceased compeers. 
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Figure 10. Pack-years of cigarettes smoked by female lung cancer 
cases and compeers by vital status. 


Source: https://www.industrydocuments.ucsf.edu/docs/zibjOOOO 






71 


on the other hand, show an almost constant Increase in pack- 
years of cigarettes smoked beginning with about 1515 of them 
having smoked less than 16.4-3 pack-years to 23.3? with a 
history of smoking 65,71 or more pack-years of cigarettes. 

Odds ratio estimates for most smoking variables are 
higher among living cases and compeers than among deceased, 
except for nonf11ter-t!p use (9.00 3nd 11.99, respectively), 
and smoking for t to 30 years (5.14, 9.71, respectively) 
(Table II) (Appendix C, Tables 26 to 33). The lower odds 
ratio estimates among decedent cases and compeers are due to 
the greater amount of smoking among deceased than living 
compeers. 

Dem ographic varlabl es sm okl np sta tus. Proportional 
differences In smoking status among cases by place of birth, 
religious preference, or marital status are negligible 
because almost all of them had a history of smoking 
cigarettes. The proportion of compeers who had never smoked 
cigarettes Is higher In Texas (47.6$) but lower In Harris 
County (41.4?) than among compeers born elsewhere (Appendix 
C, Table 34). The proportion of cases whose religious 
preference prior to 16 years of age was Protestant Is about 
10? higher than among compeers and, when adjusted for 
smoking status, yields a significant odds ratio of 2.13 
(Appendix C, Table 35). Among smokers, religious preference 
Is associated with risk of lung cancer whereas religious 
preference Is not associated with risk of lung cancer among 
never-smokers, Among cases, smoking Is associated with 
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TABLE It 

SUMMARY OF CIGARETTE SMOKING HISTORY BY VITAL STATUS OF FEMALE LUNG CANCER CASES 
AND COMPEERS: OOOS RATIOS, 95* CONFIDENCE INTERVALS, AND CHI-SQUARE ESTIMATES. 



LI 

vl ng 

Cases and Compears 

Deceased Cases and 

Compears 


Odd 5 

Con t 1 da nee 

Chi- 

Odds 

Conf(dance 

Chi- 

Cigarette smoking history 

Rati o 


1nterva1s 

Square 

Ratio 

1 ntarval s 

Square 

Smoking status: 








All smokers vs. never 

i a.oo 

t 

4.07, 79.61 ) 

20.81 ■ 

1 2.56 

(6.26, 25.20) 

60.1 3* 

Current vs. never 

20.70 

( 

4.42, 97.03) 

19.79* 

I3.6B 

(6.74, 27.77) 

69.05* 

Exsraoker vs. never 

15.55 

( 

3.30, 73.26) 

15.01* 

9.61 

(4.33, 21.35) 

34.21 * 


Age started to smoke, ell 


smokers vs never smokers: 

6 to 16 yr age 

28.29 

C 

5.11.156.46) 

21.37* 

14.90 

(6.80, 32.60) 

57.40* 

Age standardized 

17.53# 

< 

8.81. 34.86) 

66.63* 

12.57# 

(0.91, 17.75) 

207.02" 

Age stopped smoking, all 
smokers vs never smokers: 

58 or more yr ago 

72.00 

( 

8.78,590.56) 

26.81 * 

16.72 

(6.17 r 45.30) 

30.50* 

Age standardized 

13.84# 

( 

6.12, 31.29) 

39.85* 

8.97# 

(5.29, 15.21) 

66.27* 

Type of cigarette usually 
smoked vs never smoked 

Nort-f 11 tar 

9.00 

( 

1.60, 50.69) 

7.06* 

11.99 

(5.27, 27.27) 

4| .64* 

Filter 

20.45 

( 

4.41, 94.92) 

22.27* 

14.11 

(6.77, 29.44) 

64 .08* 

Self-rol1ed 

102.20 

( 

4.05,2579.50) 

19.87* 

24.49 

(9.04, 66.37) 

51 .15* 

Number of cigarettes per day 
vs never smoked. a|| smokers 
Less than 20 

4.80 

( 

0.80, 29.071 

3.35 

4.79 

Cl.95, 11.72) 

12.90* 

20 

15.88 

( 

3.26, 77.43) 

16.36* 

10.70 

(5.01, 23.20) 

44.48* 

More than 20 

39.60 

< 

7.93,197.75) 

31.08* 

17.39 

(8.54, 36.29) 

76.90" 


Number of years smoked vs 
never smoked, el I smokers 


1 - 30 yr 

5.14 

( 0.95, 27.83) 

4.21 " 

9.71 

(4.41, 21.41) 

37.55" 

5| - 40 yr 

29.57 

( 6.14,142.32) 

27.31* 

1 1.72 

(5.52, 24.67) 

50.36* 

41 or more yr 

33.43 

( 6.14,102.01) 

24.39* 

16.72 

(7.73, 36.15) 

64.44" 

Pack-years vs never smoked 

S tondard1 zed 

15.95# 

( 8.41, 30.26) 

71.94* 

1 l .61# 

(8.10. 16.47) 

188.50" 


# = Mante|-Haensze| estimate. 

" =» Significant at the 5< level or less. 
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religious preference which may explain this association. 
Casss and com peers who had attained 0 to 12 years of school 
had a higher proportion of smokers (68.0$, 71.9$, 
respectively) than those who had attained higher grades 
(Appendix C, Table 36). The highest proportions of smokers 
by marital status of compeers are among those who were 
divorced (72.4$) or married (62.9$). The odds ratio Is 
elevated for cases who were not married at time of Interview 
and remains significant when standardized for smoking (1.63) 
(Appendix C, Table 37). Among smokers, marital status Is 
associated with risk of lung cancer whereas marital status 
Is not associated with risk of lung cancer among never- 
smokers. Among cases, marital status Is associated with risk 
of lung cancer which may explain the association. 


liSJIfll 


The usual occupation of oases and compeers Is 
described In two ways: (1) the longest duration employed In 
a single occupation determined by a review of work hls+orles 
and, (2) the occupation reported by respondents as having 
been the usual lifetime occupation of cases and of compeers. 
The most frequent usual occupation, determined either by 
longest duration employed or as reported by respondents, of 
bothcasesandcompeers In al I age groups was a Service 
occupation (Figure 11) (Appendix C, Table 38). 


i-oM-g-sl durajlan ajnelayad la aa 
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Professional, Technical, Clerical and Sales Service Other 

and 'tanagerlal 

Figure II. Usual occupation of female lung cancer cases and compeers as determined 
by longest duration arptcyed and as reported by respondents. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Occupations In which +h9 majority of cases (72.5?) and 
compeers (71.4?) were employed for the longest period of 
time, as determined by a review of work histories, were In 
the Service category (Appendix C, Table 38). The Service 
category was comprised mostly of the occupation of 
housewife and a smaller proportion of cases (85.1?) than 
compeers (92.2?) was employed for the longest duration In 
this capacity. Housewife as a usual occupation determined by 
longest duration employed comprised about two-thirds of all 
usual occupations of cases (61.6?) and of compeers (65.8?). 
Two additional categories comprised most of the remaining 
usual occupations determined by the longest duration 
employed: Clerical and Salas (cases = 13.2?, compeers = 

15.6?) and Professional, Technical, and Managerial 
occupations (cases * 12.8?, compeers = 9.3?). 

Usual ausuuutlaa csuuc+ud Jut r esponde nts,. The usual 
occupation reported by respondents tended to be under¬ 
reported In Service occupations and over-reported In other 
occupations for both oases and compeers. Over-reporting, 
which was generally greater among cases than compeers, 
occurred primarily In the Clerical and Sales and the 
Professional, Technical, and Managerial categories. A lower 
proportion of cases than compeers reported usual occupation 
In the Service category than was Identified as the'longest 
duration employed from the work histories (eases = 62.6?, 
compeers = 69,1?) and the difference was greater among cases 
(9.8?) than among compeers (2.3?). However, the proportion 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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of housewife occupations within tha Service category among 
cases (84.4?) and compeers (91.5?) as reported by 
respondents were similar to those determined In the Service 
category by the longest duration employed. Among all usual 
occupations, "housewife" was reported by respondents as a 
usual occupation less frequently than was determined by 
longest duration employed and the difference was greater 
among cases (8.9?) than among compeers (2.5?). Larger 
proportions of cases and compeers reported usual occupation 
in the Clerical and Sales category than were determined by 
the longest duration employed and this was more noticeable 
for cases (6.7?) than for compeers (1.1?). 

Usua l oe cunatlon age. Across a I I age groups of 
both cases and compeers, determined either by the longest 
duration employed or as reported by respondents, the most 
frequent category of usual occupation was the Service 
category (Appendix C, Table 39). Excluding the 30 to 39 year 
age group in which the numbers are too small for comparison, 
the Service category comprised from 55.0? to 80.5? of ail 
usual occupations within the different age groups. The 
highest proportions of usual occupations in the Service 
category, determined both by the longest duration employed 
and as reported by respondents, was primarily among cases 
and compeers 70 years of age or more. The lowest proportion 
of usual occupations In the Service category (55.0?) 
occurred among those reported by respondents for cases 50 to 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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59 years of age. This proportion {55.0?) was 21.9? lower 
than the proportion In the Service category determined by 
the longest duration employed (75.8?) for this same age 
group of cases and was the largest proportional difference 
between the two methods of Identifying usual occupations 
for any age group among both cases and compeers. In the 50 
to 59 year age group, there were proportionally more usual 
occupations In the Clerical and Sales category among cases 
than compeers determined both by longest duration employed 
(4,3?) and as reported by respondents (9.6?). In contrast, 
there were proportionally fewer usual occupations In the 
Professional, Technical, and Mangarlal category among cases 
than compeers determ Ined by longest duration employed (6.7?) 
In the 50 to 59 year age group. 

UsuqI occupation Jfcy vl-ta l status. Usual occupations 
according to the vital status of cases and compeers, 
determined by longest duration employed and as reported by 
respondents, show different patterns between cases and 
compeers (Appendix C, Table 40). In Service occupations, for 
example, respondents reported similar proportions of cases 
employed (living cases = 59.1?, deceased cases = 63.2?) and 
similar proportions of cases were determined by the longest 
duration employed to be In Service occupations (living cases 
= 75,0?, deceased cases = 71.8?). For cases, the 
proportional differences are greater between reported 
occupations In the Service category and those determined by 
longest duration (living = 15.9?, deceased = 8.6?). 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Compeers, however, show similar proportions of cases 
employed In the Service category among living (longest 
duration = 64.9?,) and deceased (longest duration = 75.0?) 
subjects. Compeers show greater proportional differences by 
vital status (longest duration employed = 9.1?). The 
differences suggest that, among cases, respondents' reports 
of occupations differ from those determined by longest 
duration employed while, among compeers, the greatest 
difference Is between the occupations of those living or 
deceased. The difference In occupations by the vital status 
of compeers seems reasonable due to the older age of 
decedent study subjects and age patterns of employment. The 
difference between respondents reports of usual occupations 
and those determined by the longest duratton employed for 
cases, however, suggests a reporting bias. In this example, 
there seems to have been a tendency for Service occupations 
to be underreported among cases, particularly among living 
cases. Thus, only the more objective method of assessing 
duration will be used In the analysis. 

Usual occuoati-on sm oktng statu s,. Throughout a I I 
categories of usual occupations reported, 90.3? to 100.0? 
of cases had a history of smoking cigarettes (Appendix C, 
Table 41). Among compeers In the various occupational 
categories those with a usual occupation In Professional, 
Technical, and Managerial occupations have the highest 
proportion of cigarette smokers (68.0?, 65.56?, 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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respect! ve I y), followed by Service occupations (59.4?, 

59.5?, respect!vely), and Clerical and Sales (54.8?, 56.5?, 
respectively). The number of compeers with a usual 
occupation In other categories Is too small to be reflective 
of patterns of cigarette smoking. 

LLzual iaiii5±De 

Usual Industry of employment was determined by a 
review of work histories, for the longest duration employed 
In a specific Industry. The usual Industries of cases and 
compeers were similarly distributed (Figure 12) (Appendix C, 
Table 42). A large proportion of the usual Industry of 
employment for both cases (40.2?) and compeers (50.2?) were 
classified as "unemployed, retired, disabled, or on welfare" 
which Is chiefly a reflection of the large number of 
housewives who are not classified In the labor market. 
Service Industries comprised the largest single Industry in 
which study subjects were employed for the longest period of 
time (cases * 39.2?, compeers • 39.9?). A large proportion 
of cases (26.1?) and compeers (24.6?) were employed In 
Retail Trade Industries. The usual Industry for 4 percent of 
cases was either the Mining or Construction Industry. 

Neither of these Industries was Identified as a usual 
Industry for any compeer. 

Usua I Industry fcy aaSi Across age groups, the 
Services Industry comprised the largest single proportion 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Flgurt 12. USUAL INDUSTRY OF FEMALE LWG C/WCER CASES AND COMPEERS AS DETERMINED BY LONGEST DURATION EMPLOYED.* 
* Unemployed, disabled. retired, or on welfare: Cases ” AQ.2X, Compeers ■ 50.2x, 
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of usual Industries of both cases and compeers, except for 
five cases In the ags group 40 - 49 years In which Retail 
Trade comprised more than 3015 of the usual Industries 
(Appendix C, Table 43). Retail Trade was the second most 
common Industry In all age groups of cases and compeers. 
There were four cases and no compeers 40-49 years years of 
age who had a usual Industry In Manufacturing, three cases 
and no compeers 50 - 59 years of age In Construction, and 
three cases and no compears 60 - 69 years of age with a 
usual Industry In the Mining Industry. 

Usua l- Industr y by vita l- status. The Industries In 
which cases and compeers were usually employed are similar 
according to their vital status and do not differ 
significantly (Appendix C, Table 44). A greater proportion 
of living cases than deceased cases had been employed In 
Manufacturing (12.01? and 10.9?, respectively), Retail Trade 
(32.0? and 25.0?, respectively), and Public Administration 
(8.0? and 3.9?, respectively). A greater proportion of 
living compeers than deceased compeers hed been employed In 
the Manufacturing (17.6? and 9.2?, respectively), Services 
(41.2? and 39.1?, respectively), and In Public 
Administration Industries (5.9? and 3.4?. respectively). 

Usu a I l-ndustr v bv sm ok l-ng status. From 95.0? to 
100.0? of cases employed In Industry had a history of 
smoking cigarettes (Appendix C, Table 45). The proportions 
of cigarette smokers In Industries employing 10 or more 
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compeers ivere: FI nance, Insurance, and Real Estate = 90.9$, 

Retail Trade = 70.61, Services = 63.61, and Manufactur!ng = 

58.8$. 

fae.tflaaaai Ulah Blais IMitsley 

The selection of occupations and Industries as "high 
risk" Is based primarily on occupations and Industries 
determined by previous studies to be potentially associated 
with the occurrence of lung cancer, particularly In men 
(Appendix B, Tables 1 and 2). A summary of odds ratio 
estimates for employment In high risk Industries and/or high 
risk occupations Is provided (Table 12). 

fm.al 2 iiiis.iu in alliur a Jiisii risk ladjisioi ar a Jilsii Riai 

The majority of cases (63.3$) and compeers (57.9$) 
had been employed In either a high risk Industry or high 
risk occupation (Figure 13). The odds ratio for employment 
In either a high risk Industry or occupation compared with 
cases and compeers never employed In a high risk industry or 
occupation Is 1.25 which Is elevated but not statistically 
significant (Appendix C, Table 46). Almost all cases (98.2$) 
and the majority of compeers (63.4$) who had been employed 
In either a high risk Industry or occupation had a history 
of smoking cigarettes. The age-stratifIed odds ratios for 

Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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SUMMARY OF HISTORY OF EMPLOYMENT OF FEMALE LUNG CANCER CASES AND COMPEERS IN A HIGH RISK INDUSTRY 
AMO/OR A HIGH RiSK OCCUPATION* ODDS RATIOS, 951 CONFIDENCE INTERVALS, ANO STATISTICAL SIGNIFICANCE. 
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Ever vs navar 

1*24 

0.89 

1.78 

n.s.* - 

Evar vs navar 

1 .30 

0.09 

1 .90 

n, s. 

Aga standardized 

1.22* 

0.83 

1.74 

n.s. 

Aga standardized 

1 .25“ 

0.83 

1 .83 

n.s. 

Smoking standard!tad 

|.QS« 

0,70 

1.51 

n. s. 

Saoklng standardized 

I .21“ 

0.79 
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Age and smoking 





Aga and snaking 





standardltad 
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0.74 

1.39 
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standardlz ad 
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Aga and pack-year* 
standardli«d 
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0.67 
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1 .29« 
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Age standardltad 

1.30* 
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2.13 

n. s. 

Saoklng standardltad 
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Figure 13. Female lung cancer cases and compeers ever employed in either 
a high risk industry or a high risk occupation, a high risk industry, a 
high risk occupation, or both a high risk industry and a high risk occupation. 
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employment In either a high risk Industry or occupation 
C1.22) as well as the smoktng-adjusted odds ratio Cl.08) are 
slightly elevated but not statistically significant 
(Appendix C, Tables 47 and 48). Stratifying by age and 
pack-years smoked for cases and compeers ever employed In 
either a high risk Industry or occupation, using those never 
employed In a high rlskoccupatlon or Industry as a 
referent, yields an odds ratio of 1.04 which Is not 
statistically significant (Appendix C, Table 49). 

la a itisii risk laduatae 

A larger proportion of cases (57,9?) than compeers 
(51.1?) had worked In a high risk Industry (Figure 13). The 
odds ratio for ever versus never employed In a high risk 
Industry Is 1.32 which Is not statistically significant 
(Appendix C, Table 50). Almost all cases (98.0?) and the 
majority of compeers (64.8?) employed In a high risk 
Industry had a history of smoking cigarettes and adjusting 
for smoking yields an odds ratio of 1.07. Stratifying cases 
and compears aver employed In a high risk Industry by age, 
and using those never employed In a high risk Industry as a 
referent, yields an odds ratio of 1.28 which Is not 
statistically significant (Appendix C, Table 51). However, 
In persons 55-59 years of age a significantly grea'ter 
proportion of cases (26.0?) than compeers (18.3?) had been 
employed In a high risk Industry (odds ratio = 2.57, 
statistically significant). Stratifying by age and smoking 
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status yields a slightly elevated odds ratio (1.12) which is 
not statl stl ca I ly significant (Appendix C, Table 52). 

The average frequency of employment In a high risk 
Industry Is similar among cases (2.3) and compeers (2.1) but 
more cases (61.31?) than compeers (52.8?) had been employed 
more than once in a high risk Industry (Figure 14) (Appendix 
C, Table 53). The odds ratios for frequency of employment In 
a high risk Industry, compared with those never employed In 
a high risk Industry, stratified by age (1.29) and by 
smoking (1.13), although elevated, are not statistically 
significant (Appendix C, Tables 54 to 56). The average 
number of years cases were employed In a high risk Industry 
Is longer than that of compeers (10.3 and 8.7, respectively) 
and more cases (52.51?) than compeers (44. it) had worked 
longer than 5 years In a high risk Industry (Figure 15) 
(Appendix C, Table 57). Cases and compeers employed for one 
year or more In a high risk Industry compared with those 
never employed In a high risk Industry Is 1.34 which Is 
statistically significant (Appendix C, Table 58). However, 
the odds ratio estimates for duration of employment In a 
high risk Industry, compared with those never employed In a 
high risk Industry, stratified by age (1.29) and by smoking 
(1.13), although elevated, are not statistically significant 
(Appendix C, Tables 59 and 60). 

The majority of cases (70.21?) and compeers (67.41?) 
ever employed In a high risk industry had been employed In 
one prior to or during 1949 (Appendix C, Table 61). 
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Number of times employed 

Figure M. Frequency female lung cancer 
cases and compeers were employed in a 
high risk industry. 
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Number of years employed 

Figure 15.gyration female 
lung cancer cases and 
compeers were employed in 
a high risk industry. 
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However, the odds ratio estimate, adjusted for smoking and 
using those never employed In a high risk Industry as a 
referent group. Is only slightly elevated (1.16) and Is not 
statistically significant. The odds ratios for employment In 
a high risk Industry prior to or during 1 959 (1 .24) or 1969 
(1.04) are also elevated but not statistically significant 
when adjusted for smoking status. 


Em ploy m ent a high rl-sk occupatfon 


A slightly greater proportion of cases (30.55!) than 
compeers (25.2?) had been employed In a high risk occupation 
(Figure 13) yielding an odds ratio of 1.30 which Is not 
statistically significant when compared with those never 
employed In a high risk occupation (Appendix C, Table 62). 
The age-stratifIed odds ratio Is slightly lower (1.25) 
(Appendix C, Table 63). All cases and 60.0? of compeers who 
had worked In a high risk occupation had a history of 
smoking cigarettes and adjusting for smoking status for 
employment in a high risk occupation yields an odds ratio of 
1.21. Stratifying by age and smoking among cases and 
compeers ever employed In a high risk occupation yields an 
odds ratio (1.24) similar to the previous estimates for 
employment In a high risk occupation (Appendix C, Table 64). 
Smoking- adjusted odds ratios for employment in a high risk 
occupation are unstable because of no cases employed who 
never smoked. 
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of compeers (42.9?) had worked only once In a high risk 
occupation and a slightly higher proportion of cases 
(10.1?) than compeers (7.1?) had been employed 5 or more 
times In a high risk occupation (Figure 16) (Appendix C, 
Table 65). The average number employments In a high risk 
occupation Is similar between cases (2.1) and compeers 
(2.2). The odds ratios for frequency of employment In a 
high risk occupation, compared with those never employed In 
a high risk occupation, stratified by age (1.30) and by 
smoking (1.24), although elevated, are not statistically 
significant (Appendix C, Tables 66 to 53). More cases 
(39.7?) than compeers (28.6?) had worked for 1 to 3 years 
and mare cases (37.0?) than compeers (30.2?) had been 
employed for 10 or more years In a high risk occupation 
(Figure 17) (Appendix C, Table 69). The average number of 
years cases and compeers were employed In a high risk 
occupation Is longer among cases (9.9 and 8.7 years, 
respectively). The odds ratio estimates for duration of 
employment In a high risk occupation, compared with those 
never employed In a high risk occupation, stratified by age 
(1.34) and by smoking (1.31), although elevated, are not 
statistically significant (Appendix C, Tables 70 to 72). 

The majority of cases (63.3?) and compeers (51.4?) 
ever employed In a high risk occupation had been employed In 
one prior to or during 1949 (Appendix C, Table 7?). 

However,the smoking-adjusted odds ratio, using cases and 
compeers never employed In a high risk occupation as a 
referent group. Is only slightly elevated (1.24) and Is not 
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Number of times employed 

Figure 16.Frequency lung cancer 
cases and comneers were ever 
employed in ?. high risk occupation 
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Number of years employed 
Figure 17. Duration female 
lung cancer cases and 
compeers were employed in a 
high risk occupation. 
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statistically significant. The odds ratios for employment In 
a high risk occupation prior to or during 1959 Cl.12) or 
1969 (1.14) are also low and not statistically significant 
when adjusted for smoking status. 


Sajtlsxmsstl 1st kaili a iiait dak iaiaa+ra ad a iiaii 


A greater proportion of cases C25.1S) than compeers 

(18.3|) had been employed In both a high risk Industry and a 

high risk occupation (Figure 13). Only seven cases and three 

compeers had ever been employed simultaneously In both a 

high risk Industry and a high risk occupation. The odds 

ratio estimates for employment In both a high risk Industry 

and a high risk occupation, although not significant at the 

5% level, are the highest ratios for employment In high risk 

Industries or occupations. All cases ever employed In both a 

high risk Industry and a high risk occupation had smoked 

cigarettes. Ever employed In both a high risk occupation and 

Industry, compared w l-th never employed In a high risk 

occupation or Industry, yields an odds ratio of 1.49 

(Appendix C, Table 74). Stratifying by age and by smoking 

yields elevated but not statistically significant odds 

ratios (1.43 and 1.34, rsspecti vel y) (Appendix C, Table 75). 

* 

Stratifying by both age and smoking for employment [n both a 
high risk Industry and occupation yields an odds ratio of 
1.36 and, when stratified by age and pack-years the odds 
ratio Is 1.42 which Is not statistically significant 
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(Appendix C, Tables 76 and 77). 

No study subject under 40 years of age had been 
employed In both areas. Over all age groups, differences 
between cases and compears employed In both high risk 
Industries and high risk occupations are significant at the 
10* level CMantel-Haensze! odds ratio: 1.43). Odds ratios 
are elevated In the age groups 45 to 49 years (1 .62), 50 to 
54 years (2.65), 55 to 59 years (2.12) years, and In those 
70 years of age or more (3.17) but none are significant at 
the 5* level. 

Em ploy m ent la a hlo h rl-sk Industr y aaiZflr a h igh r ! sk 

occup.atf.oa itx .vital status 

Odds ratio estimates for employment in a high risk 
occupation are generally lower among living than deceased 
cases and compeers (Table 13) (Appendix C, Tables 78 to 91). 
Among decedents, the frequency and duration of employment In 
a high risk Industry yield elevated and statistically 
significant odds ratios (1.48 and 1,47, respectively) but, 
when adjusted far smoking status they are decreased (1.25 
and 1.27, respectively) and lose significance. 


Additiona l larlali&s 

Several additional variables, such as family history 
of lung cancer, alcohol consumption, use of hair spray, use 
of a hand-held hair dryer, residing with a household member 
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SUMMARY OF HISTORY OF EMPLOYMENT OF FEMALE LUNG CANCER CASES AND COMPEERS IN A HIGH RISK INDUSTRY AND/OR A 
HIGH RISK OCCUPATION BY VITAL STATUS: ODDS RATIOS, 95* CONFIDENCE INTERVALS. ANO STATISTICAL SIGNIFICANCE 


Varlofclas 

Living 

Odds 

Ratio 

Cases and Compeers 

Con#1 dance Chl- 

Intarvals Square 

P 

Value 

Deceased Cases and 
Odds Confidence 

Ratio Intervals 

Compeers 

Chi- p 

Square Value 

£o_eXQ^oiflat in hiali cl&k acauaj-LLoa 
ac blub clsh ladufttcxi. 

Ever/nev or 

1 .07 

(0.49, 

2.36) 

.03 

n. s. 

1.41 

(0.95, 2.09) 

2.94 

n.s. 

Smoking standardized 

0.86# 

(0.37, 

2.01) 

.12 

n.s. 

1.12# 

(0.73, 1.73) 

0.27 

n.s. 

£ojiiQymani in a hlah 
risk lflduaicvi. 

Evor/nover 

1.16 

(0.55. 

2.4B) 

.16 

n. s. 

1.42 

(0.96, 2.09) 

3.16 

n.s. 

Once or more vs never 

1.15# 

(0.66, 

1.99) 

.24 

n.s. 

1,4 8# 

(1 .09, 2.01) 

6.40 

< 0.05 

Smoking standardized 

0.98# 

(0.52, 

1.84) 

.01 

n. s. 

1.25# 

(0.88, 1.76) 

t .60 

n.s. 

One year or more vs never 

1.19# 

(0.66. 

2.15) 

.35 

n.s. 

1.47# 

(1,07, 2.02) 

5.52 

< 0.05 

Smoking standardized 

1.03# 

(0.53. 

1 .98) 

.01 

n. s. 

1.27# 

(0.89. 1.61) 

1.74 

n.s. 

Emp 1 oyniant 1 n a high 

risk flccufiaiioai 

Ever/never 

1.24 

(0.56, 

2.73) 

.28 

n.s. 1 * 

1.38 

(0.69, 2.1a) 

2.06 

n. s. 

Once or more vs never 

1.24# 

(0.60. 

2.56) 

.33 

n. s. 

1.36# 

(0.92, 2.08) 

2.40 

n.s. 

Smoking standardized 

1.42# 

<0.62, 

3.22) 

.69 

n. s. 

1.23# 

(0.78, 1.94) 

0,0) 

n.s. 

One year or more vs never 

f .24# 

(0.62. 

2.48) 

.36 

n.s. 

1.45# 

(0.95, 2.21) 

3.03 

n.s. 

Smoking standardized 

1.40# 

(0.63, 

3.08) 

.69 

n.s. 

1.35# 

(0.64, 2.17) 

1.56 

n. s. 

EffloiQymani In bigD risk accucniJim 
noil blab rink lodusirvi. 

Ever/never 

1.45 

(0.61. 

3.44) 

.73 

n.s. 

1.54 

(0.96. 2.49) 

3.17 

n .a. 

Smoking standardized 

1.54# 

<0.39, 

4.04) 

.77 

n. s. 

1.32# 

(0.78, 2.24) 

1.08 

n.s. 


* n.s. “ not significant at the 51 level. 

# Mental-Haenszel estimate. 
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employed In a high risk occupation, and the usual employment 
of case or compeer husband, were evaluated for a potential 
association with the occurrence of lung cancer {Table 14). 
More cases (15.9?) than compeers (6.9?) had a family history 
of lung cancer yielding a significant odds ratio of 2.56 
which decreases only slightly (2.37) and remains 
statistically significant when standardized for smoking 
status (Appendix C, Table 92) . Only one case and seven 
compeers with a family history of lung cancer were 
nonsmokers (smoking-standardized odds ratio = 1.46). A much 
higher proportion of cases (81.9?) than compeers (68.0?) 
drank alcohol, resulting In a significant odds ratio of 2.13 
which remains the same when age-standardized (Appendix C, 
Table 93). Standardl z I ng for cigarette smoking, however, 
yields an odds ratio of 1.05 which Is not statistically 
significant. The majority (80.3?) of cases and compeers had 
used hair spray while smaller proportions of cases (24.0?) 
and compeers (20.0?) had used a hand-held hair dryer 
(Appendix C, Tables 94 and 95). Standardizing for smoking 
status and use of hair spray or hand-held hair dryer yields 
odds ratios (0.87 and 1.20, respectively) which are not 
statistically significant. 

The husbands of cases and compeers most frequently 
were usually employed In Professional occupations (33.5? and 
30.7?, respectively) (Appendix C, Table 96). Frequency 
distributions of husbands' occupations are similar between 
cases and compeers except for usual employment In Structural 
occupations (cases = 24.6?, compeers = 16.5?) for which the 
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TABLE 14 

SUMMARY OF OOOS RATIO ESTIMATES OF ADDITIONAL VARIABLES 
CONSIDERED AMONG FEMALE LUNG CANCER CASES AND COMPEERS. 

Odds 951 C.I. Cht- p 


V«r1ab1es 

ratio 

low 

High 

Square 

Va 1 ue 

Family history of lung cancar 

2.56 

1.42 

4.60 

9.41 

< 0.05 

Smoking standard!zed* 

2.37 

1.23 

4.58 

6.64 

< 0.05 

Drank alcohol 

2.t3 

1.41 

3.20 

13.55 

< 0.05 

Smoking standard!zed* 

1.05 

.65 

1.71 

.04 

n,s.* * 

Used hiir spray 

f.CO 


1.54 

.01 

n. i. 

Smoking standardtzed* 

.87 

.53 

1.42 

.31 

n. s. 

Used hand-held hair dryer 

1.26 

.84 

1.9t 

l.2t 

n.s. 

Smoking standardized* 

1.20 

.77 

1.89 

.66 

ft.S. 

Husband employed In: 

Structural Occupation 

1.65 

1.07 

2.55 

5.22 

< 0,05 

Smoking standard1 zed* 

2.13 

1.31 

3.47 

9.19 

< 0.05 

Case or compeer not employed 

In Structure! Occupation 

1.69 

1.09 

2.62 

5.65 

< 0.05 

Smoking standardlzed* 

2.22 

1.35 

3.64 

10.02 

< 0.05 

Construction Industry 

2.14 

1.33 

3.45 

10.14 

< 0.05 

Smokfng standard!zed* 

2.77 

1 .63 

4.71 

14.30 

< 0.05 

Case Or Compeer not employed 
In Construction Industry 

2.17 

1.34 

3.51 

10.27 

< 0.05 

Smoking standardized* 

2.89 

1 .69 

5.00 

14.96 

< 0.05 

Lived with household member 
who smoked 

1.80 

.97 

3.34 

3.56 

n. 5. 

Smoking standardized* 

1.01 

.50 

2.04 

.01 

n. s. 

Lived with household member 
who worked In: 

Cement manufactur1ng 

1.94 

.80 

4.70 

1.61 

n.s. 

Smoking standardized* 

3.06 

t.ll 

8.47 

4.66 

i 0.05 

Case or Compeer not employed 
In Cement Manufacturing 

2.21 

.88 

5.58 

2.98 

n.s. 

Smoking standardized* 

3.19 

t .15 

8.85 

4,95 

< 0.05 

High Rise Construction 

2.56 

1.30 

5.05 

6,99 

< 0.05 

Smoking standardized* 

2.57 

1 .24 

5.31 

6,49 

< 0.05 

Case or Compeer not employed 

In High Rfse Construction 

2.39 

1.20 

4.74 

6.52 

< 0.05 

Smoking standardized* 

2.41 

! .18 

5.01 

5.52 

< 0.05 

Insulation Hanufactur 1 ng (•*>} 

5.52 

.64 

47.55 

1.78 

n.s. 


• Mantel-Haenszel estimate. 

** n.s. ■ not significant at the 51 level. 

(+) All Cases and Compeers who lived with a Household Memtfer who 

worked In Insulation Manufacturing were smokers. No Case or Compeer 
who lived with a Household Member who worked In Insulation 
Manufacturing had worked In Insulation Manufacturing, 
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crude odds ratio 0.65) Is statistically significant 
(Appendix C, Table 97). The smoki ng-standard I zed odds ratio 
for husband's usual employment In a Structural occupation 
(2.13) Is slightly higher and also statistically 
significant. No case and only one cor peer whose husband was 
usually employed In a Structural occupation had also been 
employed In a Structural occupation and, standardizing for 
Smoking status of cases and compeers, a significant odds 
ratio of 2.22 Is obtained (Appendix C, Table 98). The odds 
ratio estimate for husband's employment In a Structural 
occupation among cases and compeers never employed In a 
Structural occupation Is highest (4.64) among cases and 
compeers who had never smoked cigarettes. 

The Manufacturing Industry was the most frequent 
category of usual employment among the husbands of cases 
(24.4)5) and compeers (27.4$) (Appendix C, Table 99). 
Frequency distributions of the Industries In which husband 
were usually employed differ little except for employment in 
the Construction industry (cases = 22.4)5, compeers «= 11.94; 
odds ratio = 2.14, statistically significant) (Appendix C, 
Table 100). The smoking-standardized odds ratio for 
husband's usual employment In the Construction Industry 
(2.77) Is higher and also significant. One case and one 
compeer whose husband had usually been employed Irvthe 
Construction Industry had also been employed In the 
Construction Industry and the smoking-standard I zed odds 
ratio among cases and compeers never employed In the 
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Construction Industry Is 2.89 which Is statl stl ca I I y 
significant (Appendix C, Table 101). The odds ratio estimate 
for husband's usual employment In the Construction Industry 
among cases and compeers never employed In the Construction 
Industry Is highest and statistically significant (6.90) 
among those who had never smoked cigarettes. 

More cases (93.4$) than compeers (88.7$) had lived 
with a person who smoked cigarettes but the odds ratio 
(1.01) Is not significant when standardized for smoking 
status of cases and compears (Appendix C. Table 102). More 
cases (5.5$) than compeers (2.9$) had lived with a household 
member who worked In Cement Manufactur I ng and the crude odds 
ratio (1.94) Is not statistically significant (Appendix C, 
Table 103). However, the smoking-standardized odds ratio 
(3.06) among those who had lived with a household member 
employed In Cement Manufacturing Is statistically 
significant. No case who had lived with a household member 
employed In Cement Manufacturing had ever been employed in 
the manufacture of cement. Insulation, or asbestos products. 
One compeer who had lived with a household member employed 
In Cement Manufacturing had been employed In the Manufacture 
of Gaskets, Packing, and Seal t ng Devices. The smokl ng- 
standardlzed odds ratio among cases and compeers never 
employed In the manufacture of cement. Insulation, or 
asbestos products and who had lived with a household member 
who worked In Cement Manufacturing Is 3.19 which is 
statistically significant (Appendix C, Table 104). The odds 
ratio (5.35) Is highest and also statistically significant 
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among cases and compeers who had never smoked cigarettes, 
never been employed In the manufacture of cement. 

Insulation, or asbestos products and who had lived with a 
household member employed In Cement Manufacturing. 

Among cases and compeers who had lived with a 
household member who worked In High Rise Construction the 
odds ratio Is elevated (2.56) and the smoking-standardized 
odds ratio Is also elevated (2.!7) and statistically 
significant (Appendix C, Table 105). Only two cases who had 
lived with a person employed In High Rise Construction had 
also been employed In High Rise Construction and the odds 
ratio (2.39) among cases and compeers who had never been 
employed In High Rise Construction Is statistically 
significant. Standardizing for smoking status of cases and 
compeers who had never been employed in High Rise 
Construction and who had lived with a household member 
employed In High Rise Construction yields a statistically 
significant odds ratio of 2.41 which Is highest among those 
who had. never smoked (4.24) (Appendix C, Table 106). All 
cases (n = 5) and compeers (n = 1) who had lived with a 
household member employed In Insulation Manufacturing were 
smokers (odds ratio = 5.52, not statistically significant 
(Appendix C, Table 107). No case or compeer who had lived 
with a household member employed In Insulation Manufacture 
had ever been employed In the manufacture of cement. 
Insulation, or asbestos products. 
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iiLgigflai&alaals Sail te si Ca^filaana si ilia inns 

The 259 women with lung cancer had similar proportions 
of squamous cell carcinoma (23.6$) and small cell carcinoma 
(23.9$), while adenocarcinoma comprised the largest 
proportion of all lung cancer call types (32.0$) (Appendix 
C, Table 108). Other cell types are: large cell carcinoma 
(4.3$), adeno-squamous call carcinoma (0.8$), carcinosarcoma 
(0.4$), and fibrous histiocytoma (0.4$). About 15$ of the 
lung cancers were unspecified as to cell typo. The majority 
of lung cancers (80.3$) were confirmed histologically and 
the remainder were confirmed cytologlcally (18.0$) or by 
autopsy (1,6$). Among the three main cell types of lung 
cancers adenocarclnoma Is the predominant cell type among 
the lung cancers diagnosed histologically and cytologlcally 
(37.3$ and 45.5$, respectively) while small cell carcinoma 
Is the predominant cell type diagnosed by autopsy (57.1$) 
(Appendix C, Table 109). 

Adenocarcinoma Is the most frequent cell type for 
all age categories, except for 55-59 years (small cell 
carcinoma) and 70-74 years of age (squamous cell carcinoma). 
When only the threamaln cell types of lung cancer are 
considered, the frequency of squamous cell carcinoma Is 
greatest In ages 70-74 years (54.2$) and 75t years (40.2$), 
the frequency of small cell carcinoma Is greatest in the 50- 
54 (40.6$) and 55-59 (40.5$) year age groups, while 
adenocarcinoma has a high frequency In ages 35-49 (60,0$), 
50-54 (43.8$) and 75+ (50.0$) year age groups. The 
predominant histopathologic cell type of lung cancer among 
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smokers Is adenocarcinoma (current smokers = 30.31, 
exsmokers = 32.3?) and It Is also the predominant cell type 
among the 12 nonsmokers (53.3^) (Appendix C, Table 110). The 
proportion of squamous cell carcinoma Is higher among 
exsmokers (30.7i) than It Is among currant smokers (21.It) 
while the proportion of small call carcinoma Is higher among 
current smokers (26. 5t) than among exsmokers (19.40. 
Adenocarcinoma Is the most frequent or one of the most 
frequent cell types according to category of pack-years of 
cigarettes smoked, except for 34.22-43.80 pack-years (small 
cell carcinoma) (Appendix C Table 111). 

Summary ai Saxulta 

The majority of cases (83.Ot) and compeers (71 .956 ) 
were deceased and, In 1979 the mid-year of the study, almost 
three fourths of both groups were 50 to 69 years of age. 

The most frequent usual occupation, determined by longest 
duration employed of both cases and compeers In all age 
groups was In the Service category. Most of the occupations 
in the Service category among both cases (85.li) and 
compeers were housewife (92.2J). The largest single Industry 
In which cases (39. 2%) and compeers (39.9?) were usually 
employed was the Service Industry. A large proportion of the 
usual Industry category was classified as "unemployed, 
retired, disabled, or on welfare" (cases = 40.215, compeers - 
50.2S). 
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Excessive cigarette smoking Is the most outstanding 
and consistent difference for the women with lung cancer 
compared to women without the disease. Almost all cases 
(95.4?) and the majority of compeers (59.7?) had a history 
of smoking cigarettes. The odds ratio for all smokers 
compared with those who never smoked cigarettes Is 13.89, 
while It Is 15.70 among current smokers and 10.33 among 
exsmokers. Among women who started to smoke between 6 and 16 
years of age, the odds ratio Is higher (17.76) than the 
ratio among those who started to smoke between 21 and 29 
years of age (12.90). Study subjects who stopped smoking 
between 38 to 50 years of age had a much lower odds ratio 
(4.67) than the ratio among those who stopped smoking at 58 
or more years of age (23.33). The highest odds ratio for 
lung cancer Is among women who usually smoked self-rolled 
cigarettes (33.19) while ratios for f 11 ter-tl p use (15.44) 
and nonf11 ter-tl p use (11.54) are lower. A dose-gradl ent of 
odds ratios Is evident for the usual number of cigarettes 
smoked per day: 4.67 for less than one pack per day, 11.8 
for one pack per day, and 21.2 for more than one pack of 
cigarettes smoked per day. Similarly, a dose-gradient of 
odds ratios Is evident for duration of having smoked 
cigarettes: 8.51 for one to 30 years, 14.60 for 31 to 40 
years, and 20.00 for having smoked cigarettes for 41 or more 
years. 

Odds ratio estimates for ever employed In a high risk 
Industry or occupation are Increased and remain elevated 
when stratified by frequency, duration, and time-period of 
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employment, as well as when stratified by age and/or smoking 
status. A dose-gradient pattern of smoking-adjusted odds 
ratios occurs with ever employed In either a high risk 
Industry or a high risk occupation Cl.03), a high risk 
tndustry U.07), a high risk occupation Cl.21), and both a 
high risk industry and a high risk occupation Cl.34). The 
smoking-adjusted odds ratio for frequency Cl.13) and 
duration Cl.14) of employment In a high risk Industry as 
well as those for frequency Cl.24) and duration (1.31) of 
employment In a high risk occupation are higher than the 
respective, smoking-adjusted odds ratios for ever employed. 

A slight dose-gradient Is shown In the smoking-adjusted odds 
ratios for time period of employment In a high risk 
occupations employment prior to or during 1969 » 1,14, 1959 
= 1.22, 1949 = 1.24. Smoking-adjusted odds ratios for 
employment In a high risk industry during these same time 
periods are also elevated but do not reflect a dose- 
grad i ent. 

The smoking-adjusted odds ratios for husband f s 
employment In the Construction Industry C2.89) or In a 
Structural Occupation (2.22) among cases and compeers who, 
themselves, were not similarly employed are statistically 
significant. Smoking-adjusted odds ratios are also 
significantly elevated among cases and compeers who were not 
employed In, but had a history of having I ived with a 
household member employed In: Insulation Manufacturing 
(5.52), Cement Manufacturing C3.19) and High Rise 
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Construction (2.41). 

A family history of lung cancer shows a significant 
two-fold Increase In the smokt ng-adjusted odds ratio (2.37). 
A religious preference of Protestant, when compared with a 
preference of Catholic, has a statistically significant 
smoking-adjusted odds ratio of 2.13 Cases and compeers who 
were not married at time of Interview, when compared to 
those who ware married, also have a significant smoklng- 
adjusted odds ratio (1.63). No significant Increase In 
smoking-adjusted odds ratio was found for having lived with 
a household member who smoked cigarettes, the use of hair 
spray or a hand-held hair dryer, or the consumption of 
alcohol. 
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CHAPTER FIVE 


JLL££U££i£A 


In this case-comparison study of the environmental 
factors related to the risk of lung cancer In women, 
excessive cigarette smoking Is the most outstanding and 
consistent characteristic evident among the women with lung 
cancer. Almost all (95.4151 cases smoked cigarettes and the 
odds ratio estimate among all smokers (13.89) Is higher than 
any previously reported among women and Is similar to the 
highest risk ratio reported among men (13,0*1, emphasizing 
the Important role of cigarette smoking In the risk of lung 
cancer for women as well as for men. The lower odds ratios 
reported for smoking variables among cohorts In earlier 
studies of lung cancer among women were probably based on 
women with a lower lifetime cumulative smoking exposure 
because of the birth-cohort smoking-effect. The highest odds 
ratio for lung cancer Is among women who usually smoked 


* In studies of lung cancer among men which Included more 
than 5 cases who never smoked. The single exception to this 
Is a study conducted by Koulumies (1953) In Finland In which 
the odds ratio was 36.0 (irSOHHS, 1982). 
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self-rolled cigarettes (33.19), a finding which Is 
consistent with that reported by Pickle ( 1983 )t. The 
gradients of significant odds ratios for number of 
cigarettes smoked per day, age started smoking, and age 
stopped smoking cigarettes suggest a strong dose-response 
effect reported In numerous previous studies of smoking and 
lung cancer (USDHHS, 1932). 

The consistent elevation of risk across all 
categories of employment In high risk Industries and/or high 
risk occupations, while not statistically significant 
overall when stratified by smoking and age, Is strongly 
suggestive of the potential role of work-related exposures 
In Increasing the risk of lung cancer In women. This concurs 
with studies of men employed in specific Industries and 
occupations (Slot at al., 1 977; Figueroa et a i., 1973; I ARC, 
1977; Lloyd, 1971; Lundln et a I., 1969; Pedersen et a I ., 

1 973; Williams et a!., 1977). 

The higher odds ratio estimates for frequency of 
empl oyraent and duration of employment, while not 
statistically significant when controlled for smoking, 
suggest a dose response effect with employment in a high 
risk Industry or employment In a high risk occupation. The 
Increased risk associated with employment In a high risk 
occupation from 1940 through 1 949 Is In accordance, w I th the 
hypothesis that, during and fallowing that period of war, 
women were employed In high risk occupations, A significant 
+ L.W.Pickle. Personal communication, 1983. 
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p-value for an extended odds ratio demonstrates the extent 
to which that odds ratio may be merely a reflection of 
chance variation. If the p-value Is very small then the odds 
ratio Is far enough from unity that the event probably did 
not occur by chance. Considering the adequate sample sizes 
analyzed, the consistency of the associations, the 
biological gradient of Increased risk ratios while 
stratifying the data In various dimensions, and the 
Increased risk associated with employment during an earlier 
time period It seems unlikely that the associations noted 
with employment In a high risk Industry and/or a high risk 
occupation and the occurrence of lung cancer could have 
occurred by chance. 

Odds ratios among cases and compeers who smoked 
cigarettes and who had high risk employment are 
significantly Increased and the proportional Increase from 
employment In either a high risk Industry or occupation 
(9.30) to those employed In both a high risk Industry and a 
high risk occupation (15.74) Is 69.3J (Table 15). Odds 
ratios are consistently higher among cases and compeers who 
both smoked cigarettes and were employed In a high risk 
Industry and/or occupation than are the odds ratios among 
cases and compeers who smoked cigarettes but were not 
employed In high risk areas. The odds ratios among cases 
and compeers who never smoked cigarettes but had high risk 
employment are unstable due to the small number of cases 
employed In a high Industry (N = 3) or a high risk 
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Tab I• 15 


OOOS RATIOS POR EMPLOYMENT OP PEMAlE LUNG CANCER CASES ANO COMPEERS 
IN HIGH RISK INDUSTRIES AnO/OR OCCUPATIONS 0Y SMOKING STATUS 


Odds ratios for high risk anploymant In 
Elthar an 8oth an 

Smokad High risk Industry or Industry and 

clgarattas amploymant occupation Industry Occupation occupation 


YES 

YES 

9.30 

T1.01 

13.17 

15.74 

YES 

NO 

7.91 

9.31 

9.49 

10.53 

NO* 

YES 

0.30 

0.41 

0.12 

0.19 

NO 

NO 

1.00 

1 .00 

1 .00 

t.00 

* Tha odds 
and had 

ratios for 
a high risk 

casas and 
amp!oymant 

eomoaars who 
art unstable 

navar smokad clgarattas 
estimates bacausa of 


tha snail number of cases employed In a high risk Industry or a 
high risk occupation who navar smoked clgarattas (3 and 0, 
raspactlvaly). Sat Appendix C, Tab la 108 for estimates. 
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occupation CN = 0). The differences In gradients of odds 
ratios between the smokers with high risk employment and the 
smokers who were not employed In these areas need to be 
examined for patterns of smoking by employment categories. 

The direct effect of cigarette smoking on the 
occurrence of lung cancer continued to be overwhelming when 
the effects of religious preference and marital status were 
controlled In the analysis. Marital status may be a 
reflection of lifestyle associated with different patterns 
of smoking such as, starting to smoke at an earlier age, 
smoking a greater number of cigarettes, or never having 
stopped smoking. Cases who were divorced or separated 
comprised the greatest difference (7.3 %) In marital status 
within the "not married" group. Nationally, these two groups 
have the highest rate of smoking among women: divorced « 

54. Si, separated = 45.Ii, while widows have the lowest 
(20.45S) (USOHHS, 1 979). Higher education status is, perhaps, 
also associated with earlier age at starting to smoke. The 
smoking-adjusted odds ratios for religious preference and 
for marital status were statistically significant and these 
associations need further Investigation for a possible 
confounding effect, Specifically, a woman's religious 
preference as a chi Id or her marital status may guide her 
choice or opportunity of employment as well as affecting her 
choice of persons with whom she lives, thus Influencing her 
lifestyle and the posslbllty of either direct or "bystander" 
exposures. 
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Husband's employment In a construction Industry or 
employment In a structural occupation, when controlled for 
smoking and employment status of cases and compeers, were 
found to be significant risk factors for lung cancer In 
women In this study. Having lived with a household member 
employed In the manufacture of Insulation or cement or 
employed In a high rise construction Industry, controlling 
for smoking and employment status of cases and compeers, 
also were found to be significant risk factors for lung 
cancer In women. The Increased risk of lung cancer 
associated with husband's or household member's employment 
In these Industries gives particular credence to the 
Indirect or "bystander" effect reported In previous 
studies, especially asbestos-related exposures (see 
literature review). Further Investigation of this finding is 
needed before a more definitive statement can be made 
concerning the risk of lung cancer among women In Harris 
county. 

The use of nalr spray or a hand-held hair dryer, 
hypothesized as risk factors for lung cancer, was not 
substantiated. The use of alcohol, when stratified by 
smoking status, showed no significant Increase In risk of 
lung cancer. Family history of lung cancer shows about a 
two-fold Increase In the risk of lung cancer which supports 
the Increase In frequency In specific types of cancer among 
relatives reported previously. It Is possible that some 
environmental and/or behavioral practices in the familial 
mIcro-anvlronment affect the risk of lung cancer, such as 
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dietary factors or Indoor air pollution, which could not be 
evaluated In this study population. 

The predominance of adenocarcinoma among the 
histopathologic cell types In women with lung cancer as well 
as the increase In frequency of squamous cell carcinoma with 
age, the higher frequency of small cell carcinoma In younger 
age groups, and the predominance of adenocarcinoma In both 
younger and older age groups has been observed In previous 
studies lives et al., 1983). The number of cases who never 
smoked cigarettes (12) Is smal I and may not be 
representative of histopathologic distributions. 

ilal-lallaiLS si +Jia 

Most of the nonresponse rate (34.3J) Is due to cases 
and compeers not being located or having a residence outside 
the study area (54. li). It Is possible the cases and 
compeers not located were not currently or ever employed, 
perhaps housewives, and, hence, were less easily found 
through sources other than friends or relatives. A slightly 
larger proportion (1.9i) of compeers than cases were not 
located. If these missing compeers were housewives and not 
employed In high risk occupations or Industries, an 
underestimate of odds ratio estimates for employment In high 
rfsk areas could result because of the Inclusion of a higher 
proportion of compeers with, perhaps, a hlstory’of 
employment In high risk areas. The differential proportion 
of 1.9 i, however. Is small and unlikely to have influenced 
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results to any significant extent. In addition, similar 
tracing and follow-up procedures were applied to cases and 
compeers and It Is unlikely any differential response 
related to locating cases and compeers occurred because of 
study methods. 

The 14.8< overall refusal rate of cases and compeers 
comprises less than half (43.218) of the total nonresponse 
rate. Refusal rates are lower among cases than among 
compeers, even with the Inclusion of physicians' refusals to 
permit Interviews with 10 eligible cases. Occasionally, In 
case-comparison studies cases may "self-select" out of the 
study because of the legal, social, or political climate. 

The lower refusal rate among cases than compeers Indicates 
that no large proportion, If any, cases "self-selected" out 
Of the Study. Sometimes, In case-comparison studies, cases 
or their surrogates are more aware of or have better recall 
than compeers of potentially hazardous associations between 
risk factors and disease because of their Increased 
awareness of the disease process. This possible reporting 
bias could result In higher proportions of employment In 
high risk occupations and Industries being reported among 
cases and could lead to overestlmatlons of risk for 
associations between employment and disease. Other than 
tobacco, asbestos has been the most widely publicised 
respiratory carcinogen during the past decade and 
occupations Ira shlpyardarethemost llkelytobe 
associated with lung cancer by the general public. 
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Employment !n tha manufacture of Industrial organic 
chemicals, tha construction Industry, or In occupations In 
tha mining and refining of metal compounds of arsenic, 
nickel, or chromium are less likely to be known by the 
general public as having an association with lung cancer. 
Furthermore, there Is little specific data available on the 
health effects of a given occupational or Industrial 
exposure among woman. Consequently, It Is unlikely that 
cases or their next-of-kin overraported employment In high 
risk occupations or Industries because of an awareness of 
potential causas of lung cancer. 

The ascertainment or selection of compeers can 
Influence study results significantly and may lead to 
Incorrect conclusions. The use of vital status as a matching 
criterion may bias study results CGordls, 1982). Decedent 
compeers, for Instance, may have had a lifestyle pattern 
different from that of living compeers and this could have 
Influenced their health status. Decedent compeers, for 
example, may have smoked more and smoked longer than living 
compeers and may have died from a smoking-related disease. 
The odds ratios for smoking status would then be lower than 
would have been estimated If the compeers had been 
representative of the living population. Odds ratios for 
smoking status are considerably higher among living than 
deceased cases and compeers which Illustrates the effect of 
this bias. Study results may also be affected by the 
Inadvertent Inclusion of compeers with a diagnosis of lung 
cancer would decrease odds ratio estimates. Questionable 
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diagnoses of deceased compeers, however, were carefully 
checked with death certificates to avoid this possibility. 
The selection of I lying compeers 6 5 or more years of age 
from Medicare records Is unlikely to have Influenced 
employment patterns Inasmuch as their eligibility for 
Medicare requires only that they he 55 or more years of age. 
Living compeers chosen from records of the Texas Department 
of Public Safety had acquired a license to drive an 
automobile. A slightly lower percentage (6.3) of compeers 
than cases had a current driver's license which may be a 
reflection of the proportion of older housewives who did not 
require a license because of earlier lifestyles. If 
housewives were less likely to have been employed In a high 
risk occupation or industry and If there Is an excess of 
housewives among the cases because the selection of compeers 
from driver's license records favored exclusion of 
housewives, then odds ratios for employment In high risk 
areas would be under-estimated. The 1.3* higher proportion 
of widows among living cases than living compeers supports 
the possibility of this selection bias but the difference Is 
slight and unlikely to have affected results to any great 
extent. The usual occupations of cases and compeers 
determined by longest duration employed reveal a 5.2? 
greater proportion of housewives among living cases than 
living compeers but usual occupations reported by 
respondents show 8.05 more living compeers than living cases 
whose usual occupation was housewife. It Is not clear, 
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therefore. If the possible selection of living compeers from 
records of the Texas Department of Public Safety had any 
effect on employment patterns found among compeers. 

The higher proportion (12.4i) of next-of-kin 
Interviews completed among cases than among compeers 
combined with the possibility that next-of-kin have limited 
employment history Information, especially employments 30 or 
40 years ago during 1940 to 1950, could result In greater 
under-reporting of high risk employments for cases than for 
compeers. This greater reporting difference among cases than 
among compeers could lead to underestimates of risk for 
employment (ever versus never) In high risk Industries or 
high risk occupations. On the other hand the next-of-kin of 
deceased cases might have been more zealous, perhaps because 
of greater familial Interest In cause-and-effect 
associations, than the next-of-kln of deceased compeers and 
this could lead to over-estimates of risk for employment In 
a high risk Industry or occupation. The next-of-kln of both 
cases and compeers consistently reported lower proportions 
of high risk employments than were reported by living cases 
and compeers. The most likely effect. If any, on risk 
estimates for employment In a high risk Industry or a high 
risk occupation resulting from the higher proportion of 
Interviews completed with the next-of-kln of cases than with 
the next-of-kln of compeers Is that of under-estimation of 
rlsks. 

The greater reporting differential of employment 
(ever versus never) In high risk Industries and high risk 
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occupations by vital status among the compeers than among 
the cases could have contributed also to the lower odds 
ratio estimates among the living than deceased cases and 
compeers. Living compeers reported higher proportions of 
high risk employments than were reported by the next-of-kin 
of compeers (Industry = 9.2i, occupation » 6.0?). Similarly, 
living cases reported higher proportions of high risk 
employments than were raported by the next-of-kln of oases 
but the differences are slightly smaller (Industry ■ 4.2?, 
occupation » 4.3?) than the dlffernces among the compeers. 
These higher proportional differences of high risk 
employments reported by vital status among compeers than 
among cases could have contributed to the lower odds ratios 
among the living than deceased cases and compeers. On the 
other hand, the lower odds ratio estimates among living than 
deceased cases and compeers for high risk employments could 
be reflecting true differences In employment by vital status 
In that more living compeers than deceased compeers and/or 
fewer living cases than deceased cases were employed In high 
risk Industries or occupations. 

The objective of the current analysis Is concerned 
with occupations and Industries classified as two single 
high risk groups rather than specific Industries or 
occupations. Analysis of the two groups of high rl^sk 
Industries and high risk occupations represents a summary 
approach to Identification of risks. Subsets of high risk 
occupations or industries may be highly associated with lung 
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cancer but the small numbers of woman employed tn such 

categories were too few for appropriate analysis, for 

example, only three cases and no compeers had a usual 

employment In the Mining Industry. The study of health 

hazards In specific Industries or occupations Is more 

accurately accomplished when groups are large and can 

represent trends more reliably than Is possible with three 

or four Individuals. Results of the analysis of large groups 

of Industries or occupations, however, may reflect a 

dilution effect from low risk employments Included with 

high risk employments. In order to avoid a dilution effect, 

the classification of occupations and Industries Into risk 

categories Is of paramount Importance. Classification of 

Industries and occupations Into high risk was based on 

findings In the literature which Indicated a recognized or 

possible association between employment and the occurrence 

of lung cancer. Some studies on which the classification was 

based reported Inconclusive findings and this could lead to 

Incorrect Inclusion of low risk employments with high risk 

employments. Since classification was conducted a OllSCL and 

was applied similarly to cases and compeers, any 

m1 solasslfI cation which occurred would have affected both 

groups In a nondlf ferantlal manner. All occupations were 

coded using a classification which permits Identification of 

* 

specific tasks In relation to data, people, and things and 
facilitated determination of occupations associated with 
exposures possibly related to lung cancer. The Industrial 
coding classification Is specific to subcategories which 
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Identify product manufacturIng and, thus, permits 
dlfferentlatlon of similar but different Industries such as, 
contractors for structural steel erection or wrecking and 
demol I tl on work. 

Although cases and compears were employed In high 
risk Industries such as. Construct!on; Manufacturing 
Furniture and Fixtures, Paper, Synthetic Rubber, Petroleum, 
Tires, or Steel; Laundry and Dry Cleaning Services; and 
Automotive Repair Shops, none of them had been employed In 
other Industries possibly associated with lung cancer such 
as, Manufacturing Industrial Organic Chemicals 
(Bls(chloromethyl) ether, Isopropyl alcohol); Mining of 
Metals, Anthracite, Bituminous Coal and Lignite; or the 
Primary Smelting and Refining of Nonferrous Metals such as 
cadmium, chromium, and nickel. Similarly, even though cases 
and compeers were employed In potentially high risk 
occupations such as, Cosmetologist, Cook, Rubber Tester, 

Tool Grinder, Painter, Welder, Shlpfltter, and Laboratory 
Tester, none of them had been employed In other occupations 
possibly associated with the occurrence of lung cancer such 
as, occupations In the Processing of Paper, Petroleum, 

Coal, or Leather; Excavating, Grading, and Paving 
Occupations; and Occupations In the Extraction of Minerals. 
This dearth of women employed In Industries that thrive on 
the abundance and natural resources of Texas, such as, 
mining, petroleum and coal, agriculture, construction, and 
aircraft has also been observed by England et at. (1978). 
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The ascer+ainment of women with lung cancer 
diagnosed during 1977 to 1930 permitted an examination of 
the effects of employment during World War II when hazardous 
work exposures were more likely to resemble those of men. If 
the latency period for lung cancer Is assumed to be 30 
years, then this is an approporlate time to Investigate the 
effects of employment patterns of women in the 1 940's and 
1 950's. If, however, the latency period for lung cancer is 
either shorter (such as occurred with workers exposed to 
SOME) or longer than 30 years (such as exposure to asbestos) 
other studies would be more Informative. The slight Increase 
tn risk of lung cancer noted among women with lung cancer 
who were employed In high risk occupations or Industries 
from 1940 to 1949, 1959, or 1969 may be relatively smal I 
because of: I) the small numbers of women ever employed In 
high risk Industries or occupations during these periods of 
time, 2) the short duration of their employment, or 3) the 
latency effect discussed above. 

Most studies of associations between exposures at 
work and the occurrence of lung cancer have been conducted 
among men and It Is possible that women have different types 
or levels of susceptibility than men when exposed to 
hazardous substances In the work place (Kotin, 1 968; Messlte 
and Bond, 1980). Although women were employed In a high 
risk occupation or Industry they may not have been exposed 
to hazardous substances or. If exposed, they may not have 
experienced the amount or type of exposures that men have 
experienced In the past. Women employed In high risk areas 
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may have practiced healthy personal habits such as a strong 
emphasis on cleanliness and consistent use of protective 
equipment and, thus, reduced their risk of disease. More 
likely these differences reflect exposure differences. 
Clearly, the pattern In women associated with smoking 
exposures Is beginning to parallel that observed In males 
and It Is suggested here that the same may be true for 
workplace exposures If women were employed for the same 
frequency and duration periods as were men. 

Since most cases were deceased 183?), It Is 
possible that a higher proportion of husbands of cases than 
of compeers reported their own usual occupation and Industry 
which could result In more accurate reporting of high risk 
occupations and Industries among the cases. The difference 
In the proportion of widowed cases (29.0X) and widowed 
compeers C26.04), however. Is small and the effect, If any, 
on frequency distributions of husband's usual employment 
woul d be si I ght. 

The possibility of double reporting of husband and 
household member employed In high risk Industries was 
Investigated, Among those cases and compeers who had lived 
with a household member employed In Cement Manufacturing, no 
husband had been reported as having been usually employed in 
this Industry. Similarly, no husband was reported as having 
a usual employment In High Rise Construction among the cases 
and compeers who had lived with a household member employed 
In that Industry. Therefore, It was clear to the respondent 
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that household member and husband were separate persons. 

A family history of lung cancer might be more 
frequently reported among cases than compeers because of a 
possible Interest In the familial aspects of the disease. It 
Is unlikely that healthy compeers or the next-of-kin of a 
compeer who died of a non-ma11gnant disease would have 
discussed the occurrence of lung cancer In the family to the 
extent that cases or their next-of-kln would have explored 
It, It Is not possible In this study to Investigate a 
posslblle difference In the reporting of family history. 

In summary, the major limitations of the study are 
the I) the absence of women employed In some major high 
risk Industries and occupations which limits the evaluation 
of risk associated with possible high risk employments , 2) 
the small numbers of women employed In specific high risk 
Industries and occupations thus restricting analysis to 
large groups of high risk industries and occupations, and 3) 
an average duration of employment less than 11 years which 
may be Insufficient exposure time for some carcinogens to 
have an effect. Risks for employment In a high risk Industry 
or a high risk occupation may be under-estimated because of 
a larger proportion of deceased cases than deceased compeers 
In the study resulting In an under-reportlng of high risk 
employments, particularly those employments during World War 
II. 
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ImmiLacii. 

The overt* he [ m f ng contribution of cigarette smoking to 
the risk of lung cancer In women Is clearly documented. It 
I s a I so clearthatwomen have at I east aqua I rlskof 
developing lung cancer from smoking cigarettes as studies 
among men have demonstrated since the 1950's. The decrease 
In odds ratios among women who stopped smoking between 38 
years to 50 years of age (4.7) compared with those who 
stopped smoking at 58 or more years of age (23.3) Is 
evidence of the benefits of discontinuing smoking cigarettes 
at an early age. 

Women's employment In a high risk Industry or a high 
risk occupation results In consistently Increased smoking- 
adjusted odds ratios with the frequency and duration of 
employment demonstrating a moderate dose-response effect. 

The moderate increase in risk of lung cancer associated with 
women's employment In a high risk industry or a high risk 
occupation occurred although the average duration of 
employment did not exceed 11 years and some documented high 
risk Industries and high risk occupations were not 
represented. These results Indicate that, similar to their 
response to cigarette smoking, women as well as men may have 
an Increased risk of lung cancer associated with employment 
In a high risk Industry or a high risk occupation. 

The odds ratios for lung cancer among women whose 
husband or a household member was employed In a Structural 
Occupation or In the Cement Manufacturing, Insulation 
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Manufacturing, or Construction Industries are unusually 
high, perhaps due to hazardous exposures which were Intense, 
of long duration, or during a period of high susceptlbIity. 

The results suggest that familial and soclologfc 
factors, such as family history of lung cancer, marital 
status, religious preference, and educational status, may 
Influence the risk of lung cancer, perhaps by establishing 
patterns of behavior which affect the development disease or 
lifestyles associated with increased exposure to cigarette 
smoking. The lack of Increased risk of lung cancer found 
with case and compear exposure to a household member's 
cigarette smoking as welI as with the use of hair spray, a 
hand-held hair dryer, or alcohol Indicates these are not 
major factors associated with the occurrence of lung cancer 
In women. The rl sk, however, may vary with the amount and 
Intensity of exposure to these variables. 

There Is substantial evidence of a strong association 
between cigarette smoking and the occurence of lung cancer 
In women as well as men. Efforts should be directed toward 
Initiating and supporting activities focused on preventing 
people, particularly children and adolescents, from starting 
to smoke. In addition, activities concerned with encouraging 
and supporting smokers to stop smoking should be promoted 
and strengthened. 

The specific Industries and occupations associated 
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with an Increased risk of lung cancer need to be Identified 
In order to alert authorities and workers of potential 
hazards so they can strengthen and Initiate preventive 
measures. 

Greater emphasis should be placed on the sociologic 
and familial aspects of the disease process with 
consideration of major factors which characterize tha 
lifestyle of persons who develop lung cancer. 

More specific Investigations of Indirect or 
"bystander” exposures on the occurence of disease need to be 
conducted. Including Investigations of both lung cancer and 
other respiratory Illnesses. 

Careful attention should be given to matching 
comparison subjects on the basis of vital status. At the 
time the study was designed, this Issue was debated but 
unresolved among epidemiologists. 
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STUDIES Of LUNG CAHCER IN WOMEN PUBLISHED SINCE 1950 WITH SELECTED VARIABLES REPORTED 






Pr iaury 

Hist- 


1 

j Variables reported 

Authors, source, 
year published 

of 

study 

Lacetton of 
study 

No. of cases 
Hale Female 

spec- 

tiled 

Conf¬ 

irmed 

Comparison 

subjects 

Source(s) of information: 1 
method of data collection 

Saw- 

Ling 

Occupation ! 

of women | 

Resi¬ 

dence 

Educ¬ 

ation 

Mar¬ 

ital 

Other 

Uy/nier A Graham, 
JAMA, )9S0 

Not 

stated 

Variety of 
hospitals In 

U States 

644 40 

No 

Tes 

General 

hospital 

population 

Cases: Interviewed (931), 
•ailed quest.(51) 
Friend; interviewed(2.St) i 

Ves 

No 

No 

No 

No 

Age 

Ooll A Hill, 
fir Hed J .1952 

194B- I 
1952 j 

Hospitals In 
England 

135? 108 



Hospital 
patients, 
diag, other 
than cancer 
or chest 
disease 

Cases: Interviewed 
Comparison subjects; ! 

Interviewed 

Age, race matched 

Ves 

"No gross 
association 
with an 
occupation*'. | 

Ves 

Ho 

No 

SES 

Age 

areslow et el,, 
AJPH. 1954 

1949- 

1952 

Hospitals (11 
In 

California 

493 25 

Ho 

res 

Hospital 
patients, 
dlag. other 
than cancer 
or chest 
disease 

Cases: Interviewed 
Comparison subjects; 
Interviewed 

Age, race matched ^ 

tes 

No 

No 

No 

No 

Age 

Wyndcr et el., 
HEJM. 1956 

1953- 

19S5 

Patients frota 

U hospitals 
(N.V., Hass.) 
admitted to 
Manorial Cent 
Cancer & 

Allied DIs. 

196 

Ho 

res 

hospital 
patients with 
cancer or 
benign tumors 
other than 
resp, or 
upper G, 1. 

Cases;Interviewed (2411, 
Friends; question (Ml). 
Cases with no Interview 
or question (461) 
Comparison subjects; 
Interviewed (1001) 

Ves 

Housewife. 

While collar 
Domestic. 

"Mo differ¬ 
ence of any 
consequence" 

Ves 

Ves 

Ko 

A<|C. 

prev, 

lung 

dis¬ 

ease 

llaensael el el,, 
JNC1. 1958 

1955- 

1957 

; Institutions 
(29) in 24 
.cities tn 
U.5.A. 

168 

prim.* 

891. 

iwelast,- 

111 

Ves 

1 

j 

Same Instil. 
a$ case; 
2/case 

Cases: Interviewed (10Q1) 

, Comparison subjects: 

Interviewed (IG01) 
Age matched 

Vos 

White collar 
(tanuhiio 
collar,“No 
significant 
results". 

No 

No 

i 

"No 

sig. 

res¬ 

ults' 

Age, 

race 


*9£0£9e902 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 





APPENDIX A TABLE 1 


STUDIES Of LUNG CANCER IN WOMEN PUBLISHED SINCE 1050 WITH SELECTED VARIABLES REPORTED 



Hoc 




Primary 

cases 

Hist- 



j Variables reported 

Authors, soiree, 
year pub U sled 

of 

study 

Location of 
study 

No. of 

Male 

cases 

female 

spec¬ 

ified 

Conf- 

Irmed 

Cun par ison 
subjects 

Source(s) of information; 
Method of date collection 

Smo¬ 

king 

Occupation 
of women 

Resi¬ 

dence 

Educ¬ 

ation 

Mar¬ 

ital 

Other 


6. fioucot 1 Perry, 
Dli Chest. I960 

1948- 

1955 

Hospitals 

09} in 
Philadelphia ; 


138 

74ft 

74ft 

Males 

Hospital records 
primarily 

No 

No 

Ho 

Ho 

Ho 

Age, race 
prev, 
resp, d|s 

1. Hanbury, 

TImran. 1964 

1940- 

1959 

Hospital In 
London 


100 

No 

Yes 

None 

Hospital records 

fes 

'Nothing 
slant f leant"’ 

Yes 

No 

Yes 

Age, 
prev, 
resp, dls 
Family h* 

a. Haenstel A ,■ 
Taeuber.JHCj, 

1964 

1950- 

1959 

Current Mort. 
Sample ( lQt 
deaths In 
U.S.A.)<CM5| 


513 

No 

Ves 

Current Pop. 
Survey 6 CMS 
with dug. 
of cancer of 
colon ft reel. 

Family informants, 
physicians: questionnaire 

Sea matched 

Ves 

Ho 

Yes 

Ho 

Ho i 

Birth- 

Place. 

Nativity 

3 ' Vincent et at,. 
Cancer. 1965 

1947- 

1963 

Hospital In 

St .1 ou Is, 
Missouri 

’ 

163 

Yes 

Yes 

Hale surgical 
series 

Medical records. 
Physicians: questionnaire 
Relatives: telephone 

Yes 

"Nearly all 
were 

housewives'* 

Ves 

No 

No 

Aje, 

race 

10. Hamnond, 

NCI Honour . 1966 

1959- 

1963 

Counties In 

25 States 

1159 

210 

Mined 

Mo 

Hone 

Volunteers: questionnaire 
Death certificates, 

Phys icians 

Ves 

No 




Age 

11. Lombard 1 

Huyc it, 

Growth. 1968 

1960's 

Patients in 
Massachusetts 

| 

225 

No 

Yes 

Volunteers 

Cases: medical records/ 
Interview 

Comparison subjects: 

Intervtewed 

Yes 

10 cases 
described 

Yes 

Mo 

Yes 

tge, 

>ys Ur¬ 
ic tony , 
resp. dlft 
family t)K 


1952- 

1962 

. Massachusetts 


540 

Ho 

Mo 

Mane 

Relatives .friends: 

questionnaire 

Pcath records 

Yes 

No 

Nn 

Ho 

Ho 



S9Z.0E9S903 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 



APPENDIX A MALE 1 

STUDIES Of LUHG CANCER IN WOHtN PUBLISHED SINCE 1950 WITH SELECTED VARIABLES REPORTED 







Primary 

Hfst- 

i 


Variables reported 

Authors, soiree, 
year pub 11 sled 

of 

study | 

tacitloo of 
study 

Ho, ol cases 
Hale fowl e 

Spec¬ 

ified 

Conf- 

1 iwed 

Comparison , 
subjects 

Source(s) of information; 
method of data collection 

Saw- 

king 

Occupation 

of wemen 

Resi¬ 

dence 

Educ¬ 

ation 

Mar¬ 

ital 

Other 

1?, Cooper et el,. 
Arch Envlro i HIU 

1957- ■ 
1363 

Hospitals 
(121 In 

1250 

122 

Yes 

Yes 

None 

Hedlcal records and 
Interview 

Yes 

No 

No 

No 

No 

Age 

ISM 


Philadelphia 













13, Asnley * ft*/Us, 
Tharaa, 196) 

‘pest 

15 

years" 

Hospitals In 
Wales 


83 

NO 

67X 

Hales 

Hospital records 

Yes 

No 

Ho | 

No 

No 

Age 

M. Oeaner A 

TriMier, J_ horat 
Carols Sura .T576* 

1562- 

19t7 

Naval 

hospital In 
San Diego 


68 

Yes 

Yes 

None 

Hospital records 

Yes 

Naval 

personnel 

No 

Ho 

No 


IS, Wynder et * 

JAMA. 1910 

1966- 

1559 

notarial 

Sloan Ketter¬ 
ing Cancer 
Cent. ,M. V. 

284 

66 

NO 

Tes 

Sane Instil,, 
no known 
tobacco rel¬ 
ated disease.] 
Age, sea 
eatched (2/ 
case) 

Cases: Interviewed 
Comparison subjects: 
Interviewed 

Yes 

No ' 

No 

No 

Ho 

Age, 

religion 

16, Wynder ct ||„ 
JHCI. .1973 

! 1970- 
! 1972 

Hospitals (7) 
in N.V.. 
California, 
Te»as 


116 

No 

res 

Same insttt., 
no known 
tobacco rel¬ 
ated disease. 
Age,race,sea 
matched (4/ 
case) 

Cases; Interviewed 
Comparison subjects: 
Interviewed 

Yes 

iMte collar. 
Blue collar. 
'No signifi¬ 
cant differ¬ 
ence" 

Yes 

Yes 

Ho 

Aye, 

religion 

17. Kennedy, 

Thor**. 19/3 

1955- 

1971 

Hospitals In 
England 


168 

No 

Yes 

Hone 

Hospital records 

res 

Ho 

No 

No 

No 



99£0£9£90S 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 




APPENDIX A TABLE 


SlUOJfS at LUHG CAHCC. ft IN WOMiN PUflUShfO SiNCC 1950 WITH SELECTED VARIABLES REPORTED 







Primary 

HlSt- 



| Variables reported 




Authors, source, 
yt4r published 

of 

Study 

location of 
tludy 

No. 

Hale 

of cases 
Female 

spec¬ 

ified 

Conf- 

tfmed 

Coeparison 
subjec ts 

Source(s) of Information; 
method of data collection 

Sac¬ 

king 

Occupation 
of women I 

Resi¬ 

dence 

Educ¬ 

ation 

Mar¬ 

ital 

Other 

ttewais el * 1,, 

H*td Clin HA.1975 

1957- ! 
1972 

Lahey Clinic ! 
foundation 

- 

230 

Ves 

B7S 

None 

Hospital records 

Yes 

In tianc/out- 

ilde home 

Ves 

No 

Mo 


Corf inkel el at., 
JWCI. 1911 

I95B- 

1962 

Alened* 
County, Col if | 

‘ 

176 

No ! 

No 

Computer file 

recorded 

deaths. 

Computer file of recorded 
deaths. Age,race.date of 

death watched 

Nci 

Beauticians/ 

Non-Beautic¬ 

ians 

Ves 

Ho 

Ha 

(lace 

Vincent et *| 
Cancer. 1977 

1962- 

1975 

Roswell Perl i 
Manor!*) Inst, 
Buffalo,H.Y. | 

1404 

27B 

•“ i 

Yes 

Hospital 

patients 

Cases:interviewed 
Comparison subjects; 
interviewed 

Yes 

No 

No 

No 

Ha 

I 


HocLenwn el * 1 ., 
JMCI. |9?7 

1972- 

197a 

Hosptuls (1) 
In 

Singapore 

147 

B6 

NO 

60S 

baae hospil., 
excluded 

selected dls. 
Age. dialect 
watched (2/ 
case) 

fwiale cases;interviewed 1 
(691). Comparison subj,; ! 
interviewed (}S), 
hospital records 

Ves 

Rubber 

packing 

mil 

Ves 

Ves 

ves 

Incense, 
paying 
patients, 
car,own 
house 

Mill IMS el A) ,, 
JNCI. 197? 

1969- 

1971 

third Natl- 
tonal Cancer 

1 Survey 

4JZ 

12U 

No 

961 

"Inter-cancer 
companion 
wild IMCS; 
census popul, 

Cases, spume .off spring, 
others; interviewed (Bit) 

Ves 

(dative odds 
for occup.l 
industries 

Contr| 
in j 
analyi 

• lied 

as 

No 

Alcohol 

fluaick et «|, , 

■iHCl. 197? 

19/2- 

I97S 

.Can<, Surve¬ 
illance Prog, 
Los Angeles 
County.Cal II, 

H96 

IB5H 

No 

No 

None 

Hospital records 

ICS 

Ratio esti¬ 
mates (P|R, 
SIR) for 14 
occupational 
categories 

NO 

No 

No 


- Hinds et al., 

Int J Center 

19111 

196B- 

197B 

Ha«a|| 

lowor 

Registry 


291 

No 

Ves 

Sample InM 
ttcaltn iur- 
»eillance 
Program, 60 *, 
race matched 

Cases; medical records 
Cuapanson subjects; 
interviewed 

Ves 

| No 

| Ves 

V£ . 

index 

Ho 

iOLlO- 

fiCEMOMlC 

Index 


^0SS£90Z 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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1 . 
2 . 
3 T 

4. 

5. 

6 . 

7. 

8 . 

9, 

to, 

11 , 

12 

13, 

14. 


15, 

16, 

17, 

18, 
19, 


APPENOIX A TABLE 2 

PERCENTAGE OP SMOKERS AMONG WOMEN WITH LUNG CANCER IN SELECTED STUD IES 

Smoker* 




Smoklng 

among 

Souree(s) of 

Author(s). date 

Total 

hi story 

those 

f nf ormatt on 

published, (time 

number 

unknown 

known 

on sisoklng 

period covered) 

of eases 

MO. 

i 

i 

status 

Unltat Slatas ami Enroot: 





Do 1 1 4 HIM, 1932. 
(1948-52). 

. 108 



63.0 

Case Interview. 

HsenszeC et e(.. 1956. 

Cl 955—57).. 

. 158 

1 

.6 

48.4 

Case Interview. 

Heenszel 4 Taeuber. 1964, 
(1958-59).. 

. 749 



39.1 

Faally, physicians 

Vincent e+ al., 1965, 
(1947-63)... 

. 163 

5 

3.1 

32.3 

Records, relatives. 
physicians. 

Quest!onna1 re. 

Hammond, 1966, 

(1959-63).. 

. 183 



44.3 


Lombard 4 Huyck, 1968, 

.112 



33.6 

Relatives or 
friends Interview 

(1959-62).. 

. 428 



45.1 

Ashley 6 Oavles, 1969, 
(1954-681 ................ 

. 83 

27 

52.5 

Records. 

58.9 

Deaner 4 Trummer, 1970, 
(1962-67),..,,..,.,.,,,.. 

. 68 

Records. 



91.2 

Wynder §t al,, 1970, 

( 1 966-69) ......... 

. 66 



Casa Interview. 

69.7 

Wynder at al., 1973 
(1970-72).. 

, 108 



Case Interview. 

84.2 

Kennedy, 1973, 




Records. 

( 1 955-71) . .. 

. 168 

56 

33.5 

71.4 


Beamls eT al., 1975, 
(1957-72).. 

. 230 

57,8 

Records, 

88 

38.3 

Harley, 1976, 

(1964-68).. ... 

. 132 

Not stated. 

16 

13.8 

77.6 

Y1ncent et el ., 1977, 

. . 278 

Case Interview. 

77 

28.0 

81.1 

JrlaaclU Qrijoui arla'ni 


Murakami, 5975, 

.. 59 

19 

32.2 

22.5 

Records. 

Leung, 1977, 

.. 80 

Not stated. 



56.3 

MacLennan •+ al.,1977. 






j 9 



53.8 



, 47 



51.1 

Case 1nterv1ew 

Colbourne 4 Ho, 1978, 








55.9 

Case Interview. 

Hinds et el., 1981, 
(1968-78) Japanese . 

.. 176 

50 

28.4 

54.1 

Records. 



1 8 

26.9 

13.8 

77.6 


Kavat lan . 

.. 132 

16 

25.0 

Records. 




Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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!-7 r 0 L 


DISEASES OF CAUSES OF DEATH WHlC-t £^Ci_=jD:':*V 
"OTEHTTAL CQWPEEFS FRQW 5"HE S r \J£» v «- 


Disease 05' cause of oeatn 
whicn excluded ootentiai 
cownser? from the study 


inter wat lonai 
Ciassification 
or Diseases 
(ICD^ Cods ‘ l'3T?' * 


T »j bercu i os i e 
« asonh aryri o ea 1 cancer* 

SsoonaoeaL cancer 
Laryngeal cancer 
Lung cancer 
Chron i c oronch i t i s 
Emohvserra *■*■ 
bronchial astnma * 

Chronic obstructive oulmonary 
disease tCQPD) other than 
cnronic bronchitis or emDhvserna 
Anthracosi1icosis 
Asbestosis 
Silicosis 

Pneumoconiosis **, Byssinosis + 
Homicides** 

Suicides** 


010x — 018* 
l^Th, 143 x 
150 m 
lEix 

IScix - lS5x. £3lx 
49ix 

H'SSX 


490., 494.. 495x. 49o. 
50®. 

501. 

502. 

503 .. 504 . 

£950* 

E960X 


* Potential cornoeers for whom tne medical history section of 
the interview or the diagnosis on the mortalitv taoe from 
tne Texas State Department of Health indicated that tne* 
had haa one or more of the diseases listed were excluded 
from tne study. Death certificates of decedent cornoeers 
whose next-of—kin reoorted them as having had one or wore 
of the excludable diseases viere also reviewed. r hose 
cornoeers whose underlying cause of aeatn on tne death 
certificate was attributed to an excludable disease were 
removed from tne study. 

■a The use of 3 digits followed dv an "x". e. c. 0L’? v 
indicates that ail subcategories are aiso excluded. 

•‘■^Decedent cornoeers only. 

- _wvng cornoeers ortlv. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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t t. x^ 'Ur'T vih.IKT 7 '" 4 ! S’ 2 l'S 5’125 i*i C? *" _l - r * 

^s<s e? t$ csss sb ccspss yjsirai ~*s ssecsl. --rzrs :ri'. ,r 3i 

wnswBr 5’jrisc seiEmriE ’.rrcrvis? ,™s 
rs -35=a. treater. or esai-sr tftar :r.s 
answer oaring one sereor*!. *^rs tr.Tsrvxw 
3cn't 



Total 

Soice 

Greater 

Gita: 

iar 


Guestion 

r. 

.So. 

w 

So. s 

BO. 

S 

so. 

tojaier of 
cigarettes/cav 

73 1M.3 

44 

62.1 

12 17.1 

13 

14.3 

♦ 5.r 

2. «CE Started. 








:i**f£rsriC2 i ft 








■vaser or /gars 

'? 128.8 

va 

*1.4 

13 25.7 

:r 

•>, 3 

3 3.2 

j. floe sooosed. 








difference in 
. muter of years 

73 130.3 

51 

72.3 

1 12.? 

a 

11.4 

2 2 


Question :. 2ver me years. aocut now maw cijarsttss or :ac.-:3 
of cigarettes nave yen rcxsc a say 1 

Sussticn 2. Jt ••■sat are rid *cu start aconr-a cigarettes' 

Quasti-n L St wnat age cid you stor -sckinr ncarettas* 

* Don't «&#: a rssnor.sE :f 'tos't 'mo>i J was given in 
eitner tne rerso-nal or teiscnone interview Mule a 
sssctfic nifflfcsr was given in tne ether inter.':ex. 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630771 
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APPENDIX B, TABLE 3 


imsisiss sgLSCTgg as am risk ma a combined ereduersi 

pf STQ/aario^ industries ££ cases wo compare sow subjects. 


CODE NUMBER 


smmi dr shibh risk' industry isicri 

MIN I KG 

Ofl and gif extraction 1 300 

Crude patroleua and natural ga* 1311 

Drilling ofl and gif vails 1381 

Oil and gat field axploratlon services 1382 


Building construct!on-genera! contractors and operative butldars 1500 

Ganaral contractori-slngla faally houses 1521 

General contractors-rtsldentlif buildings* othar than faally 1522 

Ganaral contractors-nonrasI dantlat buildings 1540 

Generol contractors-lndustrlal buildings and varahousas 1541 

Ganaral contractors-nonrasldantlai buildings, other than 
Industrial buildings and varahousas 1542 

Construction othar than building construction • ganaral contractors 1600 
Heavy construction, exeept highway and street construction 1620 

Water, saver, pipeline, coamunlcation and power line construction 1623 

Heavy construction, n,e.c. 1629 

PIumblng,'heatlng, (except electric), and air conditioning 1711 

Hasonary, stone setting, and other stonework 1741 

water wall drilling 1781 

Structural steal erection 1791 

Special trade contractors, n,e,c. 1799 


muzmmi. ma m mmu 

Pood and kindred products 2000 

«e«+ packing plants 2011 

Dairy products Z020 

Canned fruits, vegetables, preserves, Jans, and jellies 2033 

Rica all I(ng 2044 

Bread end other bakery products, axcapt 
cookies and crackers 2051 

Cookies and crackers ‘ 2052 

Sugar end confectionery products 2060 

Candy and other confectionary product* 2065 

Beverages 2080 

Malt beverages 2082 

Fresh or frozen packaged fish end seafoods 2092 

Roasted coffee 2095 

Food preparations, n.e.c. 2099 


MANUFACTURING :- IflBAqqq MANUFACTURERS 

Cigarettes 211t 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX B, TABLE 3 (continued) 


B.A.TEBD.RT fl£ ’>ne» ilS&Z IHBUSm 

COPE NUMBER 

mm 

MMU£iBimSBi TEXTILE SiU. PRODUCTS 

Textile mill products 

2200 

KnIttlng mills 

2250 

Thread mills 

2284 

Lace goods 

2292 

Textile goods, A.e.C. 

2299 


MANUFACT UR[HS: APPAREL MB 01HE3 FIS ISH SP PRODUCTS 
SABS £SBS fa brics mb other SIMILAR materials 
A pparel and other finished produets tad* fro* fabrics 
and other stellar ea+erlals 
Men*s,youths*, and boys' furnishings, work clothing, 
and allied garment 

Men's youths', and boys' shirts (except work shirts) and nightwear 
Women's, alssei', and juniors' dresses 
Hats end caps, except millinery 
Miscellaneous fabricated textile products 
Textile bags 

MANUFACTURING ; LUMBER AND OTHER PROOUCTS. EXCEPT FURNITURE 

Sawmills and planing mills, general 2421 

Wood kitchen cabfnets 24J4 

Wood preserving " 2491 


251 t 
2515 
2520 
2591 


2600 

2645 

2649 


2700 
2711 
2721 
2731 
2750 

2752 

2753 


wooa preserving 

MANUFAC TURING: FURNITURE MS FIXTURES 

Wood household furniture, except upholstered 
Mattresses and bedsprlngs 
Office furniture 

Orapery hardware and window blinds and shades 

MANUFACTURE : PAPER MS ALLIED PRODUCTS 
Paper and allied products 
Ole-cut paper end paperboard and cardboard 
Converted paper and paper board produets, n.e. 


euausHhfic. ms allies products 

end allied 1ndustrfas 


__PR1HTIN6, 

Prlntlng, pub 11shIng 
Newspapers* publishing, publishing and printing 
Periodic*!at publishing, publishing and printing 
Books: publishing, publishing end printing 
Commercial printing 
Commercial printing, lithographic 
Engraving and plate printing 


23 00 


23 20 
2321 
2335 
2352 
2390 
2393 


„_, CHEMICALS AMS ALLIED PRODUCT ? 

Chemicals and allied products 
Industrial Inorganic chemicals, n.e.c* 
Synthetic rubbar (Yuicanfzab I a elastomers) 
Drugs 

Agricultural chemicals 


2800 
281 9 
2822 
2830 
2870 


Source: https://www.industryd6cuments.ucsf.edu/docs/ lb )000 
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AS PENDIX B, lABLE 3 (con.tin.ued) 


CODE number 


CATEGORY 0£ *H 1GH RISK * jjjQllSIRI < SIC* I 

HANUFACTUBING : PETROLEUM REFINING AND RELATED INDUSTRIE? 

Pafroltum raflnlng and ralatad Industrial 2900 

Patrolaum raflnlng 2911 

Patro-ehamlcal Industrial** 2928 

nmEafiimafit busses m lUiSfiLLMEsus blasli&s bboducis 

Tfras and Innar tub** 3011 

Ml seal Ianaous plastic* products 3079 


mmnmmi utim m iztim mrnis 

luggnga 3161 

MANUFA CTURING : STONE. CLA£. 2LA21* CONCRE TE PRODUCTS 

Prassad and blown glass and gfasswara, n.a.c* 3229 

Pottary products, n.a,e. 3269 

Afiraslva. tsbastos, and fiscal I antoys, nonmatalIfc mlnaraf products 3290 
Asbastos products 3292 

Gaskats, packing, and sailing davfcas 3293 


zmziziuziMi EEiBisi anti imushies 

Primary matal Industrial 3300 
Blast furnacas. staal works, and rolling and finishing mills 3310 
Blast furnacas (Including coka ovtns), staal works, and rolling mills 33T2 
Staal pipa and tubas 3317 
Gray Iron foundrias 3321 
Sacondary smattlag and raflnfng of nonfarrous matals 3341 



MAN UFACTURING : FAB RICATED METAL PRODUCTS. EXCEPT MACHINERY 
AND TRANSPORTATION EQ UIPHENT 
Fabrlcatad matal products, axcapt aachfnary 
and transportation aqulpmant 3400 

Matal cans 3411 

Fabrlcatad structural matal products 3440 

Matal doors, sash, framas, adding, and trim 3442 

Fabrlcatad piata work (boliar shops) 3443 

Shaat matal work 3444 

Arch!tactural and ornamantal matal work 3446 

Bolts, nuts, scraws, rlvats, and washtrs 3452 

E!actropI at!ng, plating, polishing, anodizing and coloring 3471 

Ordnanea and aceassorlas, axcapt vahlelts 
and guldad alssllas 3480 

Small arms 3464 

Fabrleatad matal products, n.a.c. 3499 


~ MACHINERY* EXCEPT ELECTRICAL 

Machlnary, axcapt alactrlcal 
Construct!on, mining, and ma+artals handling 
machlnary and aqulpmant 
01! flald aachlnary and aqulpmant 


3500 

3330 

3333 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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ASPECTIX E, lABLE 3 (continued) 


ms s aai as imsa bjmi ujgusni 


cqo£ satfsgq 

mg.ii 


HAMUFACTUR I KG : MACHINERY. EXC£°T ELECTR LCflU continwad 
Industrial trucks, tractors, tralltrs, and stackars 
Matalaorklng naehlntry and tqulpnant 

Camnarcfal laundry, dryelaanlng, and prasslng naeiiliias 
Mr condM-Icnlng and warn air haaflng tqulpnant 
and conmtrclal and Industrial rafrtgtratfon aqutpnant 
Carburatars, pistons, piston rings and valvas 

MMU£*ClU8iM5i £1£SXSLtfiftL, Mfl ELECTRONIC MACHINERY. 

mL&W m 3 U.ESL 1 S 5 

Elactrical and alaetronlc naehlntry, tqulpnant and suppllas 
Powtr, dfstrlbutlon, and spnctalty transfornars 
Motors and ganarators 
Housahold laundry tqulpnant 

Radio and talavlslon racalvfng sats, axcapt eonnunl catl on typas 
Talapftona and talagraph apparatus 


EQUIPMENT 


Transportatlon aqulpmant 

Motor yah IcI as and passtngar car bodtas 

Aircraft and parts 

Aircraft 

Aircraft parts and auxiliary aqulpaant, n.a. 
Ship building and rapairing 
ftal1 road aqu1pwant 

Suldad nlssilas and spaca vahlclas and parts 


C. 


MANUFACTURING ; MEASURING^ ANALYZING.' M3 CONTROLLING 
INSTRUMENTS. PHQTQC5AFH1C. HEBlCAL. AM OPTICAL COCOS; 

KAXCMi AM £L 2 £SS 

Maasurfng, analyzing, and controlling Instruments, photographic 
nadfcal, and optical goodst aatchas and clocks 
Englnaarlng, laboratory, selantlffc, and rasaarch 
Instrumants and assocfatad iqulpmint 
Photographic aqulpnant and suppllas 

tfatchas, clocks, clockwork oparatad davlcas, and parts 

aiSCSUANSOUS BMU.EASTUflIHS lagiiilflm 

Sporting and athlatlc goods, n.a.c. 

EATI-MS Mfl OPINN^NC PLACES 
Eating and drinking placas 
Eating placas 

Drinking placas (alcoholic btvaragas) 

PERSONAL SERVICES 

Laundry, claanlng, and garnant sarvlcas 
Porar laundrlas, fanlly and conmarelal 

Garnant prasslng, and agants for laundrlas and dry claanars 


3537 

3340 

3502 

3585 

3592 


3600 

3612 

3621 

3633 

3651 

3661 


3700 

3711 

3720 

3721 
3726 
3731 
3743 
3760 


3800 

3311 

3861 

3873 


3949 


5810 

3812 

5813 


7210 

7211 

7212 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX B, TABLE 3 (continued) 


CATEGORY Ql *HI6H HJSK" iHDUlTR-Y 

PERSONA!, S ERVICES. continued 

Col^-operated laundries and dry el caning 
Cry cfaanfng plants except rug cleaning 
Laundry and garment sarvteai, n.a.e. 

Photographic studios, portrait 
Beauty shops 
Barber shops 

Funeral sarvlca and crematories 
Ml seal Ieneous personal sarvleat 

flilSlHfii SERVICES 

Disinfecting and extern Inatlng services 
Cleaning and ■atntenancc sarvteai to dialling* 
and other buildings, n.a.e. 

AUTO MOTIVE RE PAIR. SERVICES. GARAGES 
General automotive repair shops 
Automotive repair shops, n.a.e. 

HLS££LiMESiii BiBAlS SHilXIi 
Rafrlgeratlon and air conditioning sarvlca and 
repair shops 

Raupholstary and furniture repair 
Repair shops and reiatad servlets, n.a.e. 

IlillQNAL iECliSJJI m ULTIBmJiQHAl A££AJJLS 
National security 
International affairs 

■Standard Industrial Classification Manual (1972). 


COSE RUMBER 

man 


7215 

7216 
7219 
7221 
7231 
7241 
7261 
7299 


7342 

7349 


7538 

7539 


7623 

7641 

7699 


9711 

9721 


••Special code to encompass Industries that could not be coded 2800 or 2900. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX B, TABLE 4 


temAims 2 as hum ai 

£SD« A COMBINED 

gjfgUEMCy P15TRI3UT1QM fi£ OCCUPATIONS 0£ CASPS AND 

M2. CQMPAg.LiOH SUgjSCT5.i 

CiiFcopy dp mgh gj s.K" occuwniw 

CODE NUMBER 

mm 

WEOJClHE AND HEALTH? 

Nurse, Instructor 

075,121-010 

Nurse, fit ad 

075.127-018 

Nurse, supervisor 

075.127-022 

Nurse, supervisor 

075.137-022 

Nurse, offlee 

075.374-014 

Nurse. private duty 

075.374-018 

Nurse, occodtt! cnaf health 

075.374-022 

Dietitian, chief 

077.117-010 

Dietitian, technician 

077.121-010 

Dietitian, clinical 

077.127-01 4 

Olatltfan, consultant 

077.127-018 

MedIcal-laboratory technician 

078.381-014 

Medical assistant 

079.367-010 

Medical-service technician 

079.367-010 

Oentai assistant 

079.371-010 

Nurse, licensed practical 

079.374-014 

Surgi^i technician 

079.374-022 

Nurse, practical 

354.374-010 

Psychlatrtc aide 

355 .377-01 4 

Nurse aide 

355.674-014 

Food service marker, hospital 

355.677-01 0 

3*sassi5!i» sassnausi^ aao aa*i£fli 

Manager, beauty shop 

187.167-058 

Barber 

330.371-010 

Barber, apprentice 

330.371-014 

Man 1 curlst 

331 .674-010 

Cosme+ologlst 

332.271-010 

Cosmetofogfsf, apprentice 

332,271-014 

Hairstylist 

332.271-018 

Wig dresser 

332.361-010 

£iif££» CDDJLS* M2 miscellaneous 

FOOD PREPARATION! 

Cook 

313.361-014 

Cook, short order 1 

313.361-022 

Cook, speefatty foreign food 

313.361-030 

Cook, apprentice, pastry 

313.381-018 

Cook, school cafeteria 

313.381-030 

Cook, short order 11 

313.671-010 

Cook, NOS** 

313.999-999 

Owner, restaurant 

314.132-888 

Cook, mess cook 

315.361-010 

Cook, psychiatric hospital 

315.361-018 

Pantry goods maker 

317.684-014 

Sandwich maker 

317.684-018 


Source: https://www.industrydocuments.ucsf.edu/dobs/zlbjOOOO 
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APPEcfDIX B, TABLE 4 (continued) 

CODE NUMBER 

CATESOSr OF *HISH RISK' OCOJPATIOH 

chess. cooxs. «aa msesLiAweous 

£234 P36PAHATj3N. eantAnind! 

COOTJ 

Kftehan haloar 

317,687-010 

Kl+chan workars, n.a.e. / 

318.637-010 

aema. m ruwnw.inss imifiEi 

Prassar, aachfna 

365.682-018 

Prassar, hand 

363.684-018 

Prassar, automatic 

363.685-01 4 

Prassar, fora 

363.685-018 

Shfrt prassar 

363.685-025 

Murtagar, laundromat 

360.167-010 

Managar, branch stora 

360.467-010 

Laundry oparator 

369.684-014 

PROCESS INC: 

PI atar 

500.380-010 

Bakar halpar 

526.686-010 

Bo* truck mashar 

529.687-018 

Insactlclda alxar 

550.685-070 

Prass tandar 

556.685-066 

Rubbar tastar 

550.381-014 

Hashar, claanar 

509.687-030 

MACHINE TRAPES: 

Machlnlat 

600.280-022 

Gaar machining 

602.990-999 

Grfndar 

603.280-010 

Grtndar 

503.280-999 

Latha oparator 

504.685-026 

Inspector, ganaraf, a.g. gagar 

509.684-010 

Production mechlna tandar 

609.685-01 8 

Loadar-unloadar.scraan printing machlna 

852.686-022 

Machinist, apprantlca, wood 

669.380-010 

Barral assamblar 

582.685-999 

BSNCHWORK? 

Engravar, hand, soft aatals 

704.381-030 

Engravar, pantograph I 

704.382-010 

Engravar, pantograph II 

704.682-01 4 

Assamblar, small parti 

706.684-022 

Ballows aakar 

71 4.684-01 0 

Coll alndar 

724.684-026 

Tuba assamblar 

725,384-01 0 

Elactranlca tastar 

726.281-014 

Assambly, rapalr atactrlcal aqulpmant 

729.999-999 

FIsh(ng rod assamblar 

732.684-066 

Assamblar, fIra arms 

736.381-010 

inspactor, assambl y, flra arms 

736.387-010 

Labortr, ammunition assambly 

737.687-070 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX B, TABLE 4 (continued) 


CATEGORY OF "HIGH R1 SIC* OCCUPATION 

CODE NUMBER 
(DOT) 

0ENCHWORK. eontfnuad: 

Laborer, ammunition assembly 

737.687-999 

Painter, brush 

740.684-999 

Pafntar, spray 

741.684-026 

Rubbar goods Inspector tastar 

759.584-010 

Fabrication, rapalr pottary A porcelain 

774.684-999 

Cuttar, hand 1 

781-584-014 

Cuttar, hand 11 

781.687-026 

STHUCTMML lifiSi 

Rlvatar 

800.684-010 

Rlvatar halpar 

800.687-010 

Assembler, afreraft, 
structuras A surfacas 

806.381-026 

Shlpfftter 

806.381-046 

Shlpflttar halpar 

806.687-050 

Welder. arc 

810.384-014 

Welder, gas 

811.684-014 

Waldar, flttar 

819.361-010 

Waldar, NOS 

819.999-030 

Electrician 

824.261-010 

Electrician 

825.381-030 

Elactronlcs mechanic 

828.281-010 

Precision assembler 

828.381-014 

ElactrlcIan ha!par 

829.684-022 

Patntar halpar, automotive 

845.684-014 

Roof #r 

866.381-010 

Laboratory assistant, metallurgical 

011.281-010 

Laboratory tastar 

029.261-010 

Claanar, hospital 

323.687-010 

Claanar, housekeeptng 

323.687-014 

Armed forcas parsonnal 

378.999-040 

Ct aanar, comraerel al, Institutional 

3C!.687-014 

Claanar, industrial 

381.687-018 

Industrial truck oparator 

921.683-050 

Art work,brush, spray 

970.381-022 

Photoengraving prlntar 

971.381-034 

5trlppar 

971.381-050 

Developer 

976,681-010 

• Dictionary of Occupational TItlas (1977) 


A cod* of "9" was antarad In thosa sections of 
the DOT cod* In which Information provided by the 
raspondant was too vague or Insufftclant to assign 
a comp lata OQT coda. 

** HOS * Not otherwise specified 
I n.a.c." Not alsawhera classified 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOd 
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THE UNIVERSITY OF TEXAS SCHOOL OF PUBLIC HEALTH 
ERU STUDY ON ENVIRONMENT AND HEALTH 


SECTION A 


TIME STARTED: 


A1. First, I would like to ask you some general background questions. 
What was the month and year of your birth? 


month year 


A2. In what city and state or foreign country *ere you born? 


eity atate foreign country 


IF TEXAS, what county is that In? 


A3. in what state or foreign country was your mother born? 


state foreign country 


Aft. In what state or foreign country was your Father born? 


state foreign country 


A5. Most people In the United States have ancestors who come from other parts 
of the world. A list of countries is given on page 1 of this booklet 
(GIVE RESPONSE BOOKLET TO RESPONDENT). Which numbers represent the main 
countries of origin for your ancestors? (CODE UP TO FOUR ANSWERS) 





1 



9 OK 


If 83 (other) please specify 

A5a. We will be using this booklet periodically during this interview, t'll 
tell you which page to turn to as the need arises. 


CD 

I 2 


3 5 

m 

6 7 



N> 


rr 

10 


17 


8/19/80 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Afi. Do you consider yourself to be Hispanic, Mexican American, Black, 
Oriental, Amertcan Indian, Caucasian, or a member of another 
ethnic group? 


| 1 HISPANIC | 
j 2 HEX!CAM AHEMCAH j 
[ 3 BLACK ~| 

| 4 ORIEKTAl j 


| 5 AKE8ICAH INDIAN | 
| 6 CAUCASIAN | 



□ 

18 


A7. Are you presently married, widovrtd, divorced, separated or never 
married. Cannon law relationships are to be considered married. 


| 1 MARRIED/COHHON LAW | 

1 * SEPARATED 1 

□ 



19 


2 UIDOVEO | 


5 never HARRIED | 



! 

| 3 DIVORCED 

i 9 DK 


A3. I'm going to be asking you several questions about the pieces you 
have lived and the jobs you have heid in ybur life. It will be 
helpful to both of us If we put some dates that are important to 
you on this Sheet. HAND RESPONDENT MEMORY SHEET 

In what year did you: finish your education _ 

turn 16 

first get married _______________ 

first child born 

discharge from military _ 


1914-1918 

World War 1 

1947 

Texas City 

1929 

Depression (stock market 


disaster 


crash) 

1950-1953 

Korean War 

1941 

Pearl Harbor 

1561 

Hurricane Carla 

1939-1945 

World War II 

1963 

John F. Kennedy 

1949 

Presidene Roosevelt 


assassinated 


died 

197k 

President Ntxon 
resigns 


If there are other dates that are Important to you, let's put them In. 

- 2 - 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjC 
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INTERVIEWER CHECK POINT 


IF STUDY SUBJECT BORN IN OR BEFORE 1924. START RESIDENTIAL 
HISTORY IN 1940. 

IF BORN AFTER 1924. YEAR OF BIRTH PLUS 16 •_ 


01. I im going to ask you a series of questions about all of the places you have lived 
for 6 months or longer since (1940, the beginning of World War II) {you were IS). Vhat 

was the name of the city or town where you were living in 19_? (RECORD CITY IN COLUMN 

82 AND GO TO B3.) 


B2. Vhat was the B5. IF IN STUDY AREA - 

name of the city What was the street address? 

or towp where you B3- What state B4. Vhat was PROSE FOR CROSS STREETS OR 

lived next? or foreign country the name of NAliE, DISTANCE, ArD DIRECTION 

{nearest comunity) was that In? the county? OF NEAREST COMMUNITY. 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 








149 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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15Q 


sn. 


Did you ever live on a farm or ranch before you were 16? 



Ilia. In total, how many years did you live on a farm or ranch 
before you were 167 


□ 

1 


years 


R 


• 6 - 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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INTERVIEWER'S NOTES 


2063630788 


Source: https://www.industrydocuments.ucsf.edu/docs/zibjOOOO 
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C17- 0Id any person or persons in 
your household other than 
yourself ever work In any of 
the following Industries? 


1, manufacture of 
asbestos products 

2. manufacture of 
cement 

manufacture of 
insulation 

4. coal mining 

5. uranium mining 

6. asbestos mining 

7. shipbuilding/ 
shipyard work 


g.hfgh rise 
construction 


fOR EACH "YES" ASK C18. How many years 
did you live 
with one or more 
persons working 
In this industry?] 



9 DK 

2 NO 

1 YES 

9 DK 

2 NO 

t YES 

9 DK 

2 NO 

I YES 

9 OK 

2 NO 

1 YES 

9 OK 

2 NO 

1 YES 

9 DK 

2 NO 

1 YES 

9 DK 

2 NO 

1 YES 

9 DK 

2 NO 

1 YES 

9 OK 

2 NO 

\ YES 


67 

S3 

lXXJ 

70 

72 

rm 

73 

75 

rm 

76 

76 

rm 

7* 

91 

rm 

82 

a- 

rm 

as 

97 

rm 

98 

90 

cm 


Cl9. What is (was) the usual lifetime occupation of your father? 


C 

gu 



C20. What business or industry was this? 


cm 


C21. What Is (was) the usual lifetime occupation of your mother? | | | | —|—j—|—|—p 

156 It 1 * 


CZ2. What business or Industry was this7 


ns m 


-l4- 


e 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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INTERVIEWER CHECK POINT 


IF NEVER MARRIED, GO TO C25. 


116 i-f 


□u 

I2T 


C23. What Is (was) the usual lifetime occupation of your husband 
wife? 


CZ4. What business or Industry was tftls? 


C25. 


Have you ever used aerosol hair spray at least once a week for a year 
or more? 


j YES 

2 NO 


3 OK 


C25». How many 

years was that? 

yrs 


130 13? 


C26. 


Have you used a hand held hair dryer at least once a week for a year 
or more? __ 

la wo| 9 ok 


C26a. How many years was that? _ 

yrs 



CED 

U3 ns 


Source: https://www.industrydocuments.ucsf.edu/docs/zTt jOOOO 
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SECTION 0 


01. The next questions are about smoking. There are quite a few questions in 
this section because, for many people, smoking is a regular part of work 
and leisure activities and a way of relaxing or handling stress. Some of 
these questions may be hard for you to answer because you have to remember 
things you may not usually pay much attention to. Please try to be as 
accurate as possible because what you say Is really Important. 


02. First, do you smoke cigarettes? 



02c. 


D2d. 


02 e. 


At what age did you start smoking cigarettes? 

age 

Over the years, about hew many cigarettes or packs of cigarettes have 
you smoked a day? 

cigarettes packs 

Over the years, would you consider yourself a light, moderate, or 
heavy smoker? 





9 DK 

j 1 LIGHT 

2 HQDEBATE 

j 3 HEAVY ] 


CD 

S 6 

m 

7 8 

□ 


Q 


•16- 


O 

<> 

to 

0> 

CO 

o 

■vl 

'O 


i 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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02f. Do (did) you usually smoke filter or non-filter cigarettes? 


j 1 FILTER 

|2 NON-FILTER ] | 3 80TH 


- X L—Z, - -1 _ ZJ 


SO TO 03 SO TO 02g 


□ 

10 


D2g. Do (did) you usually siwke cigarettes you roil yourself? 


1 YES 


2 NO 


J OK 


03• Do you smoke cigars? 


* 


v 


D3c. At what age did you start smoking cigars? 


age 

03d. Over the years, about how many cigars have you smoked a day? 


i cigars 


03a. Have you ever smoked cigars far a period 
of 6 months or wsre? 


2 MO 

t: 


L_^ 

GO TO 04. 

03b. At what age did you stop smoking cigars? 


9 OK 


□ 

11 


□ 

12 


□ 


1! 


ffi 
n is 

m 

16 17 

m 

18 19 


Source: https://www.industrydocuments.ucsf.ed / iocs/zIbjOOOO 
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04. Da you smoke • pipe? 



* 



04c. At what age did you start smoking a pipe? 


age 


□ 

JO 


□ 

21 


CD 

22 23 


CD 

24 25 


Q4d. Over the years, about how many pipefuls of tobacco have you smoked 
a day7 


# pipes 


m 

26 27 


05* Bo you chew tobacco? 



4 > - 18 - 


□ 

28 

□ 

25 

CD 

30 31 


Source: https://www.industrydocuments.ucsf.edu/docs/zlb 1000 
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D5c. At what age did you start chewing tobacco"? 


D5d. Over the years, about haw much tobacco have you chewed per day? 


06. Do youtafce snaff? 


YESI 


2 NO | 

n 


06a. Did you ever take snuff for a 
period of 6 worths or more? 


1 NO 


9 OK 


c SO TO 07 


D6b. At what age did you stop talcing 
jmjrf? 


age 


D6c. At what age did you begin taking snuff7 


06d. Over the years, about how many pinches of snuff have you taken 
per day7 


07. Did any member of your household smoke regularly while living with you, 



D7a. What was the totei number of years that you lived with at least 
one person who smoked regularly? 


-13- 


m 

32 33 

m 

3‘ 35 

□ 

36 

□ 

V 

3 ra 

m 

liO M 

QH 

ti2 fc3 

□ 

CD 

45 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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SECTION E 


El. Hany people drink alcoholic beverages such as beer, wine, or hard liquor (whiskey, 
gfn, and so on) fairly regularly. Others drink, them only on certain occasions. 

For some people drinking habits change during their lifetime, others drink about 
the same amount all their adult lives. We are Interested In how often and how 
much you have drunk In certain periods of your life. 

E2. Have you ever had at least € alooholle beverages In a period of one year7 



GOTO FI 


E3. To help you recall how often you drank alcoholic beverages, a list of the times 
when people frequently drink Is on pages 4 and 5 of your booklet. (PAUSE) 


E3a-Think¬ 
ing back 
to when 
you were 

In your: 

E3b. How 
often did 
you drink: 

E3c. Oft the occasions 

when you drank beer 
(wine, hard liquor) 
how many drinks did 
you usually have? 


1 BEER 

NOT AT 
ALL 





Y r 


wk 

day 

qty. 

20 's 




2 WIIIE 

HOT AT 
ALL 

y 



day~ 

dty. 







? HARO 

HOT AT 








i 

yr 

mo 

wk 

day 




FOR STUDT SUBJECTS BORN 

AFTER 19*5, GO TO FU 


1 BEER 

NOT AT 
ALL 



wk 

day 





yr 

no 

dty. 

30's 

2 WINE 











wk 


qcy. 






uay 


3 HARD 

LIQUOR 









y 

no 

wk 

day 

°JY- 




FOR STUDY SUBJECTS BORN 

AFTER 1335. GO TO FI. 


1 3E£R 


m 







■■ m 

no 

wk 

day 

qty. 





kO's 

2 WINE 

HOT AT 
ALL 










wk 


qty. 





' 



3 HARO 

LIQUOR 


m 







mo 


day 




I 


WK 

U v ' 




FOR 

STUDY 

SUBJECTS BORN 

AFTER 1325 , GO TO FI. 


- 20 - 
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E3a.Think¬ 
ing back 
to when 
you were 
in yourr 

E3b. How 
often did 
you drink: 

E3 c. On the occasions! 
when you drank beer 
(wine, hard liquor) 
how many drinks did 
you usually have? 


1 BEER 










yr 

mo 

wk 

day 

qty. 

50'5 

2 WINE 










yr 

mo 

wk 

day 

dty. 


3 HARD 

LIQUOR 








■1 

yr me 

FOR STUDY 

wk day 

SUBJECTS BORN i 

<i v - 

FTER 1915. GO TO FI. 


1 BEER 

NOT AT 
ALL 









yr 

no 

wk 

day 

qty, 


2 WINE 

gram 

■ 





60 * s 



yr 

mo 

wlc 

day 

qty* 


3 HARO 

LIQUOR 


yr 



day 

oty. 




mo 

wk 



SO TO FI 







-204- 
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SECTION F 


Ft. Now we would like to get some Information about your health. What has 
been your usual weight as an adult? 

_ FOUNDS 

F2. What is your height? _FEET _tKCKES 

F3. i am going to read you a list of conditions. Please tell me whether a 



□ 


□ 

5 

□ 

6 

□ 

7 

□ 

8 

° 9 

□ 

10 

□ 

It 



□ 

1J 
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F*i. Old a doctor ever tell you that you tad tuberculosis or TB7 


9 DR 


2 NO 


1 YES 


I 


F4a. What month and year was that? 

month year 

Fl»b. What treatments did you receive? 


□ 

17 


rrm 
18 21 


m 

22 23 


F$. Altogetheri how many brothers and sisters are there In your Inwedlate 
family including any half brothers and sisters- Include any who are no 
longer living? 

TOTAC NUN8ER Of BROTHERS AND SISTERS LU 

- 24 25 


F6, Altogether, how many natural children have you ever had, including 
any who are no longer alive? 

_ TOTAL NUMBER OF NATURAL CHILDREN 


m 

26 27 


F7- We are interested in knowing about any types of cancer, including leukemia 
and Hodgkin's Disease, that may have occurred in your irradiate family. 


F7a. Did any of the following 
people ever have any type of 
cancer? IF YES 50 TO F7b S 

F7c. 

r 7b. What type of 
cancer did he 
(she, they] have? 

F7c. What was the 
age of your (rela¬ 
tion) when the can¬ 
cer was diagnosed? 

1. husband/wife 

H 

Q S 



2. father 


R 0 



3. mother 

00 0 



A. brothers 

3 [2 Np[ j YElj 



5. sisters 

3 on] [2 No| j VE^ 



6. children |o Ok] [2 NO |l Vej 




• 22 - 


□ ZD 

28 31 

□ZED 


32 35 

□ZED 


36 33 


40 43 


□ZD 

44 47 

□ZD 


48 51 
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section a 

G1- Vow I am going to ask you about bow often you ate a number of different foods, 
am interested in your typical or average diet about 4 years ago. 


fl** The first part of this section is a list of 
fruits and vegetables. Please tell me if you ate 
the following the entire year, primarily in 
certain seasons or not at all. 


Clb. Vow give me the number in total 
times per year or in a number of times 
per month or per week that you ate 
this food, whichever is more convenient 
Pages 4 and 5 of your booklet contain 
list of possible answers. If you are 
not sure exactly how often the food 
was eaten, t r y to make a good guess- 


01. A fresh tomato, 
or several 
cherry 
tomatoes 


i pk ~~ i 


2 HOT AT 
ALL 


IA EATEN, 
!dk WHEN 


1 

1 

5 SEASONALLY | 


] 1 

6 ALL YSM J 



day 


Any leafy green 
lettuce, such as 
Romaine or Boston 
lettuce 


2 NOT AT! 
ALL 


4 EATEN, 
OK WHEN 


month week 


Carrots, fresh. f $ ait 
frozen or canned, 


including servings^ NOT AT 

in salads or ■ AL L _J 

stews ,---- 

IA eaten, 

SDK WHEN' 


6 ALL YEAR 


month week 


04. Green beans or 
string beans, 
fresh, frozen, 
or canned. 


2 HOT ATj 
ALL 


5 SEASONALLY 


It EATEN, 
CK WHEN 


month week 


I 9 OK 


05. Green peas, fresh, 
frozen, or 
canned. 


2 NOT ATj 
ALL 


4 EATEN, 
OK WHEN 


5 SEASONALLY] 


| 6 ALL YEAR | 


month week 
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06. Green asparagus, 
fresh, frozen 
or canned. 


B OK 


1 HOT AT 
ALL 


4 EATEN, 
OK WHEN 


16 ALL YEAR 


07- Avocado or 
ouacamale 


19 °« I 


2 NOT AT 
ALL 


15 seasonally i 


4 EATEN, 
OK UNEN 


P 


\3 


08. Corn, fresh, 
frozen, or 
canned. 


2 NOT AT 
ALL 


5 SEASONALLY 


4 EATEN, 
OK WHEN 


19 OK 


09. Sumter squash, 
such as zucchini 
or yellow crook- 
neck, fresh, 
frozen, or 
canned. 


2 NOT AT 
ALL 


4 EATEN, 
OK WHEN 


5 SEASONALLY 


6 ALL YEAR 


day 


10. Winter squash, 
such as butter¬ 
nut, Hubbard or 
acorn, includ¬ 
ing use in pie 
or soup 


[3 OK 


2 NOT AT 
ALL I 


4 EATEN, 
OK WHEN 


5 SEASONALLY 


6 ALL YEAR 


Is OK 


Sweet potatoes 
or yams or 2 NOT AT] 

pumpkin including ALL 

use In pie or .-- 

soup | 4 EATEII, 

OK WHEN 


| $ 'seasonally! 


$ ALL YEAR 


12. Broccoli, fresh 
or frozen 


2 NOT ATJ 
ALL 


5 SEASONALLY 


4 EATEN,] 
OK WHEN 


day 
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13- Greens, such 
as spinach, 
turnip greens, 
coHard or 


la etc | 

2 HOT AT 

[5 SEASONALLY | 

all 


k EATEN, 

i |fi All YEAR | 

OK WHEN 



month week 


i , S3 DK 

14. fresh cantaloupe - 


2 WOT AT 
ALL 


EATEN 
I OK WHEN 


|5 'seasonally | 


6 ALL YEAR 


month week 


15. A slice of 
watermelon 


1? C* I 


k EATEN, 
OK WHEN 


16. Peaches, fresh, 
frozen, canned 
or dried 


iy~PK~ 


2 NOT AT 
ALL 


4 EATEN, 

[ok when 


iTseasonally I 


6 ALL YEAR 


day 


17. Fresh nectarines 


19 DK | 


12 NOT AT] 
ALL 


k EATEN, 
I OK WHEN 


:5 SEASONALLY 


6 ALL YEAR 


month week 


day 


Em 'i 


18. Several apricots 
fresh, frozen, 
canned or 
dried 


2 NOT AT] 
ALL 


|^5 SEASONALL 


k EATEN, 
OK WHE N 


19. Half of a pink 
or red grape¬ 
fruit 


2 NOT ATf 
ALL 


EATEN 
OK WHEN 


5 seasonally! 


6 ALL YEAR 






year 

month 

week 

day 


-25- 
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20. Sweet green 

peppers, fresh 
or frozen 


13 P* 


[2 HOT AT 
ALL 


EATEH, 
[pic whbi 


[5 SttSMiALtTI 

[S ALL YEAH | 


year 

month 

week 

day 


year 

month 

week 

day 


year 

month 

week 

day 


Sweet red 
peppers, fresh, 
frozen, or 
pickled 


\~S ok 


2 NOT AT 
ALL 


h EATEN, 
OK WHEN 


6 ALL YEAR 


Hot red peppers 
or hot pepper 
sauce or chili 
powder used as 
a season i ng. 

Oo not include 
jalapenos. 


(3 OK 


2 HOT AT 
ALL 


5 seasonally 


U EATtN. 
DK WHEN 
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GZ. Now I'm going to read another list of foods. Please give me the total number 
of times you ate each food using the choices on pages 4 and 5 of your booklet. 


02 . 


03. 


A serving of eggs, 
cooked any way, or 
fn an omelet or 
quiche or souffle. 


A glass of milk of 

«ny kind. 


A serving of cheese, 
such as American, 
Cheddar, mozzarella, 
brie, cream cheese - 
any hard or soft or 
processed cheese. Includ¬ 
ing cheese eaten In a 
sandwich. 


Cheese in a casserole or 
mixed dish, such as 

lasagna or pizza or 

cheese enchiladas. 




2 NOT AT 
ALL 


year 


'4 EATEN, 
OK WHEN 


l i i 1 


2 NOT AT 
ALL 


4 EATEN, 
OK WHEN 


year 


|9 °* I 


2 NOT All 
ALL 


4 EATEN, 
OK WHEN 


year 


[3 I 


2 NOT AT 
AU 


year 


month week day 


month week day 


month week day 


month week day 


4 EATEN, 
OK WHEN 


05. A serving of Ice cream, 
but do not Include 
sherbet, tee milk, or 
frozen yogurt. 


06. A pat of butter or 
margarine 


Is °* I 


2 NOT AT 
ALL 


4 EATEN, 
OK WHEN 


19°* -I 

2 NOT ATi 
AIL 1 


4 EATEN, 
OK WHEN 


year 


year 


month week 


month week 


day 



TO 

O 

to 

CT 

CO 

O 

CP 

O 

o> 
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07. 


Chicken liver, 
whole or chopped- 


GIL 


2 HOT ATj 
! ALL 


4 EATEN 
DK WHEN 


day 


Beef liver or 
calves liver. 


19 DK 


2 NOT AT| 
ALL 


4 EATEN, 
OK WHEN 


09- 


|9 OK 


Several prunes, dried 

or cooked, or a glass 

of prune Juice. 


2 NOT AT ! 
ALL 


4 EATEN, 
DK WHEN 


10 . 


A glass of tomato or 
V8 juice, Including 
any beverage containing 
tomato juice. 


19 0K~ 


2 NOT AT| 
ALL 


day 


It EATEN, 
DK WHEN 


A glass of grapefruit 
juice alone or mixed 
with orange and pine¬ 
apple juice. 


$ OK 


2 NOT AT| 
ALL 


4 EATEN, 
DK WHEN 


li DK —1 


Cooked tomatoes or 
tomatoes In a sauce 
such as spaghetti | 2 N0 T ATj 

with tomato sauce, 
barbeque with a tomato- 
based sauce, or pizza. 


4 EATEN,j 
I OK WHEN 


day 


■ 20 - 
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Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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I 
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G4a.INTERVIEWER CHECK POINT 


IF RESPONDENT WAS BORN AFTER 1925 GO TO PAGE 32, HI. 


IF RESPONDENT WAS BORN IN OR BEFORE 1925, ASK G5 AND 


G6. 






G5. When you compare your typical diet 4 or so years ago to your typical diet 
since age 45, do you consider It to be: 


0 not changed very inuchj |l somewhat changed 

j (2 significantly changed] 

06. When you compare your typical diet 4 or so years 
between ages 25 and 45, do you consider It to be: 

ago to your typical diet 

jO not changed very much] |i somewhat changed | 

|2 significantly changed j 


# 
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SECTION H 

HI- I have a few last questions. What was the highest grade you completed 
In school? 


00 01 02 03 0A 05 06 


07 C8 09 10 11 12 


13 1A 15 16 17+ 

INTERVIEWER CHECK POINT: 1 

IF NEVER HARRIED 00 TO H4. 


MARRIED STUDY SUBJECTS ONLY. 

What was the highest grade your husband/ 

wife ccmpleted in school? 




1 00 01 02 03 04 05 06 

| J 07 08 09 10 11 i:i 

|l3 14 15 16 17+1 


N3. FOR HARRIED FEMALE STUDY SUBJECTS ONLY. What Is your maiden name? 


HA. Do you have a current Texas driver's license? 



H5. What was your religious preference as you were growing up (before you were 16)? 



H6. Thank you very much for answering these questions. Your participation In this 
research will be very helpful. 

Hy office at The University of Texas School of Public Health nay wish to get 
In touch with you by phone or mail to confirm this interview. 


TIME ENDED 


•32* 


m 

i z 

m 

3 A 


□ 

5 

□ 

6 

m 

7 8 
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SECTION I 

INTERVIEWER ASSESSMENT 
(Complete as soon as possible after 
canpletfon of interview) 


SECTION 8Y SECTION 

It. Section 8 - The quality of responses in the residential history section 
Is: 

171 HI 9 h quel tty 
171 Generally reliable 
Questionable 
(71 Unsatisfactory 

12. Section C - The quality of responses in the occupational history section 
(s: 

|7| High quality 
IT! Generally reliable 

[71 Questionable 
[7] Unsatisfactory 

13. Section D - The quality of responses In the smoking history section is: 

hi High quality 
0 Generally reliable 
(3 Questionable 
0 Unsatisfactory 


□ 


□ 


□ 


-33- 
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14. Section E - The quality of responses In the alcohol history section Is: 

[T| High quality 
[7] Generally reliable 

fT] Questionable Q 

(T] Unsatisfactory ® 

IS* Section G - The quality of responses In the nutrition section Is: 

| 1 | High quality 
[Tj Generally reliable 
|~3*| Questionable 
PH Unsatisfactory 

OVERALL ASSESSMENT 

16. Respondent’s cooperation was: 

fT| Very good 
Q] Good 

S F<lr 

[T] Poor 

17* The quality of the responses In this Interview are: 
fT] High quality 

1 2 I Generally reliable 3 

fT! Questionable 
PH Unsatisfactory 


□ 


□ 


• 34 - 
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FOR OVERALL QUESTICHABLE OR UNSATISFACTOAT RESPONSES ONLY, 

!8. The main reason for the unsatisfactory or questionable quality Is that 
the respondent; 

|T| was III or disabled 

m spoke English poorly 

(*3~| was evasive or suspicious 

0 was bored or uninterested 

f?l was upset or depressed by topic 

fT| was drunk or mentally disturbed 

[71 had poor hearing, speech or vision 

fT] was confused by frequent Interruptions 

[T| was Insufficiently knowledgeable 

[io*] other (specify) . 



CD 

9 10 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630814 



THE UNIVERSITY OF TEXAS SCHOOL OF PUBLIC HEALTH 
Epidemiology Research Unit Respiratory Cancer Studies 
HOSPITAL ABSTRACT - 1 


178 


Study Number 

Abstractor __ 

HoiplUI _ 

Hospital Chart Numbar 


(mm* art location) 


Oat* of Abstract 
(mo* 4*1. wJ 


Dal* Admitted (mo., day. yr.) 

Dat* Dlacharged/DIed imo, <»ty, yr.) 

Ham* ■ _ — - __ 

Cut. lint fflWdia, maidani 

Addrna ^_._ . — City 

wwi 

Zip Cod* 

County: 038 Brazoria 187 Galveston 245 Jeffarson 

071 Chambers 201 Harrla 3fll Orange 

Telephone Numto*r_Spouaa .. . _ _ 

(tut name. lint) 

C^itact: 1* Next of Kin 2-Nelghbor/Frl«nd 3-Employer 4-Other 9 -Unknown 


ctit 11 n r 'i 

i « 

CTimi 

10 IS 

cm 

ia it 

mmi.nij 

it a 

m m i 

a i* 

□xern 

M *0 


an 

41 43 


an 


nin*{!Mt,nnt) 


MOnw phone 

Social Security Number 
Oat* of Birth (mo, day. m 


Rece: 


0 - Caucasian 

1 - Caucasian of Spanish Surname, 

of Spanish Origin 

2 • Black 


3 • American Indian 

4 - Chinas* 

5 • Japanes* 
d • Filipino 


7 • Hawaiian 

8 ■ Ottiar 

9 - Unknown 


Sax: 0 • Mai* 1 • F4mal« 


11.L1-1.1.LU..1 


xrm 


a 

00 


Marital Status: 0 * Slrgio (Nav*r Married) 2-Saparatad 4-WWowad 

1 - MatTi«d 3 - Oi vorced 9 - Unknown 

Typ* of Patiant: 0 • Inpatlant 1 • Outpatlant 

Was first diagnosis of this neoplasm mads *ls«wh*rt7 
0 - Yif 1 * No 8 • Unknown 


□ 

70 


□ 

71 


a 

72 


If diagnosis Is mada elsewhere 

Hospital and/or Physician and Location: 


Diagnosis (Primary Sit* and Call Typ*): 


Oats of first diagnosis: 


HD 


wjTxnimo* 

WHrreYEuow - ehu dwm 
pink - seas Con 
GOLDEN HOD - HwpKal Copy 
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Final Diagnosis at this institution: 





LCD. Coda (Anatomical Sits) 


rrm 

TS 82 

Histological Typa of Tumor 


mm 

S3 87 

Gads of Tumor 0 - Grids 1, wall differentiated 

1 - Grads If, moderately differentiated 

2 - Grids HI, poorly differentiated 

3 * Grads IV, undifferentiated 

9 * tinspaclflsd 


□ 

98 

Extant of Disease: (Pathology report and diagnostic avidenca usad for atag(ng) 


Basis of Oiagnoslt ; 0 ■ Autopsy 

1 ' Histology (surg/blopsy ilssue) 

2 • Cytology 

3 • Hamatoiogy 

4-Diagnostic Radiology 

3 - Immunology 

3 * Biochemical 

7 • Clinical only 

8 - Other (specify) 

9 • Unknown 

□ 

80 

Slags of Disease: 0 • In situ 

1 • localized 

2 * Regionalized with direct 

extension to adlacent tissues 

3 • Regional with regional node 

Involvement 

4- Regional with regional nodes 
plus direct extension 

5 - Regional, not otherwise 
specified 

8 - Distant or diffuse spread 

7 • Not enough Information 

to stage 

9 - Not recorded 

a 

» 

Dels of Death: (mo.. <uy. m} 


i r rn"n 

41 98 

Ptlmwy C»uw of 0««tfi - I.C.O. Code 


rrm 

97 100 

Secondary Causa of Oeath - l.C.D. Code 


run 

101 1M 

Autopsy Performed: 0 • Yea 1 - No 9 * Unknown 

□ 

108 

Referring Physician (Physician responsible for follow-up) 


1 1 ITTI 

10# MO 



11 11 l .1 

in ns 


REMARKS: (Occupation, amoklng/tfcoholihiatory of lung disease, ate.) 


FOLLOW UP OF LIVtNQ CASES 

Vital Status: 0 • Living 1 - Dead 9 * Unknown Q 

n« 

Data of Contact (mo. s*y, y*j i I II I I I 

117 IS 

REMARKS: 
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append:* c taels i 


USUAL OCCUPATION OF MOTHERS m FATHERS OF LUNG CANCER CASES AND CSilPEEHS. 


-10TKER C A:«ER 



Case' 


Ccaoeers 

Cases 

Ccacssri 

CATEGORIES OF OCCUPATIONS 

No. 


!ic. 

X 

ng. : 

N:. ; 

Professicnsl, Technical, and 
Managerial (001-19?) 

12 

4.3 

: 

2.6 

15 19.^ 

41 16.0 

Clerical and Sales (301-2991 

17 

6.8 

t: 

4.7 

30 12.4 

2L 9.2 

Service 1301-3S9)» 

207 

32.5 

IV 

36.5 

9 

1 : ir 

Agricultural.Fisher;, 

Fsrestrv, and related (40MS1) 

5 

2 a 4 

: 

2.6 

-.13 f 

35 ::.i 

Processing !500-5??l 

: 

,8 

; 


! :.t 

” 2.7 

Machine Trades (400-S99) 

0 


: 

.? 

:? 

25 10.1 

Benchwart (SOO-7S5! 

L 

* 

i 


C M 1 

: 

Structural Hork '300-999! 

l 

.4 



:: 1 :.: 


Miscellaneous i?00-?7?) 





26 10.8 

2° 11.3 

Total 

:;i loo.o 

274 10C.C 

241 100.0 

ICO.0 

Unknown: 

U.neiplcyed. retired, 
an welfare, disabled: 

3 


i 


;s 

14 

Total 

257 


27B 


nro 

279 


tServics accupatlans af Bathers include houseaifs : 
Cases' Bothers = 200 !96.6Z Gf Service) 
Couaeers' Bothers = 224 (94.5Z of Service) 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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appEifDix: fable : 


USUAL INDUSTRY GF MOTHERS AND FATHERS OF LITIS CANCER CASES AND COMPEERS. 


•10IHER FATHER 



Cases 

Ccaaeers 

Cases 

Coaoeers 

CATEGORIES OF INDUSTRIES 

No. ; 

Ns. : 

No. ; 

Nc. T 

Agriculture, Forestry, an t 

Fishing M18WW7U 

6 12.0 

T 14.5 

7i :?.5 

34 2.4 

lining U000-HH1 



1? 7 »? 

13 5.9 

Construction 11500-17?®) 

l 2.0 


25 10.4 

27 10.3 

lanufacturm? !2000-:?9?) 

» 12.0 

» 13.4 

42 17.5 

r 15.3 

Trsnsportstian, Comimicatisns. 
Electric. Ess and Sanitary 
Services 14000-4971! 

2 4.0 

1 8.2 

23 «.$ 

2? 10.3 

Kiiolesals Trace (5000-519?) 

1 2.0 


11 1.0 

4 l.o 

Retail Trade (5200-52991 

10 20.0 

10 20.a 

12 *.0 

24 a .T 

'iaancs. Insurance, end 

Seal Estate (SOOO-ST??) 

: s.o 

i 9.2 

3 7.2 

i i # ; 

Services '.7000-89991 

l? 28.0 

'.5 50.i 

23 °, i 

:: w.5 

Public Adainistratian (9100-9771 

2 4.0 


5 2.5 

7 2.’ 

Total 

50 100.0 

19 100,0 

240 100.(1 

253 100.9 

'Jneaployetf • retired r on welfare, 
disabled, not applicable: 

205 

:2b 

4 

i 

Unknown: 

6 

3 

IC 

lo 

Total 

259 

278 

'CO 

279 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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aPFEHDIX C TASL£ : 

SEE D1STRIBUTIQH OF fEKSLE 
LIME CflNCSft CASES AM COEPSERE. 


Cases CGineers 


Age groups! 

Ha. 

5 

Nc. 

5 

30 - 39 years 

2 

.3 

4 

1.4 

*9 - 44 -/ears 

6 

2.2 

: 

1.1 

45 * 49 years 

•7 

5.6 

25 

3 .0 

50 - 54 years 

40 

15.4 

!9 

14.0 

55 * 59 years 

cn 

29.1 

32 

19.7 

SO - 64 years 

60 

23.2 

50 

18.0 

65 ■ 69 -/ears 

38 

14.7 

57 

20.5 

70 - 74 years 

:: 

12.4 


9.1 

75 or sere ‘/ears 

12 

t.s 

21 

7.3 

Total 

25?" 

130,0 

273 

100. c 


I Age astiBated by subtracting bate of 
birth fro* i January, 1979. Study 
eligibilty « 15 yr to 79 vr age. 
Chi-square estiiated using 3 age groups 
(no cell Kith n < S] = 3.53, T.d.f., 
not significant at 55, 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX C TABLE l 

VITAL STATUS OF FEMALE LOSS 
CANCER CASHS AND COMPEERS* 


Vital 

status 

Cases 

So. J 

Coioeers 

No. : 

Living 

44 

17.0 

78 

28.1 

Deceased 

21- 

83. S 

200 

71.? 

Total 

25? 

100.0 

278 

100.0 

Chi-squares 

10. DO, 

a. 2 * 

: 0.05. 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX C TABLE ;a 


STATE OF 3IRTH OF FEMALE LINE CANCER CASES AND COMPEERS BY VITAL STATUS. 

Living Deceased 


Stats of 
birth 

Cases 

ne. : 

Coiceers 

No. 1 

State of 
birth 

Cases 

No. 

Ccwesrs 
No. \ 

Texas 

14 21.8 

3? 50.0 

Texas 

128 59,5 

108 54.0 

Other 

30 SB.2 

39 50.0 

Other 

37 40.5 

92 4.0 

Total 

44 100.0 

38 100.0 

Total 

:is nc.o 

200 100.0 

Chi Square: 

4.5S, c = 

co.os 

Chi Sauare: 

l.OB, n.s.t 




APPENDIX C TABLE 5b 



COUNTY OF BIRTH OF FEMALE LUNE CANCER CASES AND COMPEERS BY VITAL STATUS. 

County of 
birth 

Living 

Cases Ccaosers 

No. X »o. 3 

County of 
birth 

Qecas 

Cases 

He. 

isad 

Com ears 
Ho. 

Harris 

» u 

9 10.3 

Harris 

:: ?,9 

:i io. s 

3ther 

40 90.9 

30 89.3 

Other 

194 90.C 

179 39,5 

Total 

44 100.0 

38 100.0 

Total 

315 100.0 

:co ioc.o 


Chi Square: 0.27. n.s. Chi Square! 0.17, n.s. 

I n.s. * not significant at the St level. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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SAFENDtl C TABLE 4 

HIGHEST SHADE IN SCHOOL ATTAINED 
BY FEMALE LONS CANCER CASES AND 
COMPEERS BY VITAL STATUS 

School 

grade Cases Coioeers 


attained 

HO. 


HO. 


Living 

0 - II 

29 

65.9 

4? 

63.6 

13 - !? 

IS 

34.1 

13 

36.4 

Tctal 

44 

100.0 

77 

190.0 

Deceased 





0 - 12 

141 

67.3 

146 

76.4 

11 - 17 

6: 

32.2 

45 

23.4 

Total 

308 

100.0 

19! 

100.0 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX C TABLE T 


1ARITAL STATUS GF FENALE LUNG CANCER CASES 
AND CDilPEESS 8T VITAL STATUS 

Living Deceased 

Cases Cciseers Cases Comers 


Marital status 

Ho. I No. 

I 

No. : 

No. I 

Married 

22 52.2 54 

71.8 

in si.: 

11! 5!.S 

Widened 

? 20.5 17 

21.3 

S2 52 24»C 

Divorced 

10 22.7 4 

C.l 

tt ic . *e i<n c 

kw.l ». .»ej 

Separated 

never 

l 2.2 


2 1.4 1 .5 

larried 

1 2.3 1 


2 1.4 : 1.5 

Total 

14 no.a ?s loo.o 

:is loo.: 

200 100.0 

Chi-squaret: 

10.74 


-.*j5 

p value (2 d.f.l 

= < 0.05 


: 0.05 


•Chi-square estieated using 3 categories! parried, eidoued, 
divorced or separated. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX C TABLE 3 

AGE DISTRIBUTION QF FEHflLE LONG CANCER 
CASES AND COMPEERS 8Y VITAL STATUS 

Living Dscsased 


Age groups* 

Cases 

Hd. I 

Caicesrs 

Ho, : 

Cases 

He. 

l 

Closer 
No 3 

30 - 34 /ears 


1 1.3 



1 .3 

35 - 3! sears 


1 1.3 

2 


t .5 

40 - 44 /ears 

l 2.3 

3 2.4 

■r 

2.3 

1 ,5 

45 - 49 rears 

i 

2 2.4 

!e 

7.4 

23 ‘.1.5 

50 - 54 years 

10 22.7 

32 3.2 

:o 

14.0 

17 3,2 

55 - 59 rears 

13 27.3 

21 24.9 

3? 

18.1 

31 15.5 

M - 44 years 

10 22.7 

13 16.7 

50 

23.: 

37 18.5 

65 - 49 rears 

: o.b 

11 14.1 

25 

it.: 

46 23.0 

70 • 74 years 

; ?.i 

2 2.4 

29 

i:.o 

23 12.5 

75 * years 

: 4.3 

3 3,5 

10 

4.7 

12 9.0 

Total 

44 100.0 

75 100.0 

215 100.0 

200 100.0 


Chi-souare = ! 

.,26 Is.s) 

Chi-square 5 

2.26 In.3.) 


t Age estiaated by subtracting date of birth Trot 1 January. 1977. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPEMHI C TABLE 5a 


ODDS BATHS FOR AGE FEHALE UJNS CAKES CASES AND CSt!FEE"S STARTED TS 
SHOES CIGARETTES. ALL SUCKERS 


Ace 

started 

CASES 

No. : 

COMPEERS 

No, 3 

Gass 

Satis 

952 

Iw 

C.I. 

Higfi 

Chi- s 
Sccarj Valss 

Never 

12 

4.7 

112 

4i.: 

1.00 





!0* yr 

23 

?.l 

D? 

8.5 

?.33 

4.07 

21.40 

T3.37 

' 0.05 

U - 2? vr 

47 

13.6 

34 

12.5 

12.90 

6.15 

27.07 

33.37 

t 

t? - 20 yr 

40 

15.8 

2? 

10.7 

12.8? 

6.00 

27.62 

52.33 

3 0.05 

17 - IS yr 

e-T 

20.? 

33 

12.1 

14.?° 

7.17 

31.33 

64.13 

' 0.05 

i - 16 yr 

78 

30.8 

41 

15.1 

17.76 

3.77 

33.94 

81.28 


Total 

253 100.0 

272 

100.0 

I3.75t 10.15 

18.44 

:85.’i 

: 0.05 


Mcnowi: 5 4 

I Hantel-Haensael sst:«ate. 


APPENDIX C TABLE 5b 


AGE FEBALE LOSE CANCER CASES 
AND COMPEERS STARTED TO SHOK 
CIGARETTES. ALL SMOKERS. 


Ace 

started 

CASES 

Ho. 2 

COMPEERS 
No. 1 

30* yr 

r» 

5.5 

23 14.4 

21 - 2? vr 

47 

19.5 

34 21.3 

19 - 20 yr 

40 

16.6 

2 ? 19.1 

17 - 18 yr 

51 

::,o 

is :o.& 

6 - IS vr 

38 

z:.f 

4! 25.6 

Total 

241 100.0 

ISC 100.0 

Unknowns 

i 


6 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX C TABLE LOa 

AGE FEMALE LUNS CAfiCER CASES 
AND CSMPEESS STOPPED SMOKING 
CIGARETTES. ALL SMOKERS 


Age Cases Canoeers 

stepped No. " Ho. I 


IMTvr 

2 

3. T 



38-S0yr 

8 

i:.i 

is 

28.6 

5i-57vr 

21 

:u 

15 

26.9 

58* yr 

30 

49.2 

i: 

21.4 

Total 

El 

100.0 

% 

100.0 


APPENDIX C TABLE 10b 

1005 RATIOS FOR A6E FEMALE LUN6 CANCER CASES AND COMPEERS STOPPED 
SMQKIII6 CIGARETTES 


Aoe 

etppoei 

Cases 
no. : 

Ccaoesrs 
no. : 

Cdde 

Eatic 

°5S C, 
Lee 

High 

Chi- 

Sauars 

VlltlB 

Never 

12 18.4 

us 

66,7 

1,00 





19-I7vr 

2 2.2 

13 

1 i 

1.44 

.29 

7.14 

.20 

1.3. 

38-50vr 

8 11.5 

15 

?.£ 

4.47 

1.63 

12.16 

a ( a 

! 0.05 

51-57vr 

:i 23.9 

15 

3.9 

13.0? 

5.36 

31.94 

40.35 

0.05 

59+ vr 

io n.i 

12 

.. i 


9.53 

57.16 

•:.:c 

• ft .'.C 

Total 

73 100.0 

168 100.0 

9.671 

6.23 

14.9: 

ICC.11 

c.o; 


t flantal-Haenszel astiaate. 

Ape stapped seating unknexn Par 1 Case. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX C, TABLE II 


SDD5 RATIOS FOR TYPE OF CIGARETTE USUALLY SMOKES 3Y 
FEMALE LONE CANCER CASES AM COMPEERS 


Type of 
riqarette 

Cas 

No. 

Careers 
no. : 

Odds 

Ratio 

95X C 
Loh ; 

Hicii 

Chi- 

Souare 

3 

Valiis 

Never sucked 

12 

112 

47,3 

1.00 





Nan-filter 

ay 

39 

l U 

11.54 

5.55 

24.03 

51.38 

' n.05 

filter 

129 

78 

32.9 

15.44 

TOO 

:?. 0 : 

87.88 

' 0,55 

Self-rolled 

32 

9 

3.9 

33.19 

12.84 

95.75 

’I.SS 

; o.os 

Total 

220 

237 

too.o 






*tantel-Haens:el 

estiiate: 



15.9? 

to.?; 

23.3° 

203,38 

' 0.05 


Unknown: 1 0 

MOTE: 

Cases and cdipeers used different types of diqarettes thrsugtiout their lifetiae 
and, conseausntly, there is overlap along the types cf oiaarettss reported as anckad. 
In addition, a 'no' response to the question asking li they usually sioked self- 
rolled cigarettes is oeitted because of possible ubiquity in the question, 

Case responses of ‘no* = 64 and Coipsers = *5. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX C rflSLE 12 

usual mm of cigarettes s«okhd per 

DAT BY LUN6 FEMALE CANCER CASES AND 
COMPEERS, ALL SMOKERS. 


Cigarettes 

sioked/dav 

Cases 

No. : 

Coipeers 
No. : 

Less than 20 

21 

8.8 

42 25.o 

20 

75 

Ti.q 

50 25.5 

More than 20 

141 

5?.: 

62 27.8 

Total 

238 

100.0 

164 100.0 

Unknown: 

0 


>\ 

L 

Mean: 

21.5 


24.6 

Standard 

deviation: 

14.81 


13.24 


USUAL NUMBER QF CIGARETTES SMOKED PEP. 
DAY BY IUN6 FEMALE CANCER CASES AND 
COMPEERS. CURRENT SMOKERS. 


Cigarettes 

Cases 

Coageers 

sioked/tav 

Ho. : 

Re. : 

Less than 20 

12 6.7 

20 18.2 

20 

52 28.9 

n 37.3 

Sore than 20 

116 64.4 

4? 44.5 

total 

ISO 100.0 

110 100.0 

Mean: 

Standard 

22.4 

26.9 

deviation: 

14.52 

12.64 

USUAL NUMBER OF CIGARETTES SMOKED PER 
DAY BY LUNG FEMALE CANCER CASES AND 

COKPEERS, EXSNOKERS. 


Cigarettes 

Cases 

Coepeers 

sioked/dav 

No. 7. 

No. : 

Less than 20 

9 15.5 

22 40.7 

20 

20 41.4 

io ?e t 2 


Hare than 20 25 *3.1 <3 24.L 


Total 

58 

Mean: 

28.6 

Standard 


deviation: 

15.45 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX C TABLE 13 


ODDS RATIOS FOP. USUAL NUMBER OF CIGARETTES SHQKE2 PER DAY SY 
FEMALE LUHG CANCER CASES AND COMPEERS, ALL SMOKERS 


CioarEttas 

Casas 

Cmaesrs 

Odds 

953 C.l. 

Chi- 

0 

staked/day 

(tc. 

f 

No. 

Z 

Ratio 

Lon 

High 

Square 

Value 

Never 

12 

4.8 

U2 

40.6 

1.00 





Less than 20 

:i 

8.4 

42 

15.2 

4.67 

2.11 

10.21 

16.09 

< 0.05 

20 

76 

30.4 

60 

21.7 

11.82 

5.96 

22.45 

61.84 

'. 0.05 

Dors than 20 

141 

56.4 

62 

22.5 

21.23 

10.90 

41.32 

110.50 

< 0.05 

Total 

250 tfiO.O 

276 100.0 

12.094 

8.44 

17.32 

104.77 

' 0.05 

Unknown: 

9 


2 







Mean assnq 
stokers: 

31.5 


24.6 







S.#.f 

14.31 


13.24 











CURRENT SMOKERS 




Cigarettes 

Cases 

Coipeers 

Odds 

952 C.I. 

Chi- 

0 

s.ofced/iay 

No. 

t 

No. 

¥ 

Ratio 

In. 

Hiqh 

Square 

Value 

Never 

12 

6.3 

112 

50.5 

1.00 





Less than 20 

a 

6.3 

20 

9.0 

5.60 

2.21 

14.21 

15.13 

' 6.05 

20 

52 

27.1 

41 

18.5 

11.34 

5.75 

24.38 

54.63 

' 0.05 

lore than 20 

116 

60.4 

49 

22.1 

22.10 

11.16 

41.73 

105.46 

•: o.C5 

Total 

192 ICO.O 

4 .Li. 

100.0 

13.771 

9.32 

20.33 

173.9c 

' 6,05 

Kean aiono 
stokers: 

22.4 


26.9 







5.0. 

14.52 


12.69 











EKIIOIISS 





Cigarettes 

Cases 

Cotpeers 

Odds 

951 C 

.1. 

Chi- 

0 

sinksd/day 

No. 

I 

No. 

z 

Ratio 

Low 

High 

Square 

Value 

Never 

12 

17,1 

112 

67,5 

1.00 





Less than 20 

9 

12.9 

22 

13.3 

3.82 

1.44 

10.15 

7.93 

0.05 

20 

24 

34.3 

19 

11.4 

11.79 

5.06 

27.49 

40.1? 

< 0.05 

Sore than 20 

25 

35.7 

13 

7.8 

17.95 

7.32 

43.99 

51.97 

< C. 05 

Total 

70 100.0 

166 100.0 

?.8?t 

6.24 

15.68 

95.12 

' 0.05 

Mean auonq 
stokers: 

20.6 


19.; 

r 






3,0. 

15.45 


13.41 







I Mantel-Haenszel estnate. 
♦ Standard deviation. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDII C TABLE 14 


NUMBER SF YEARS FEMALE LUNS ONCER 
CASES AND COMPEERS SMOKED CIGARETTES. 
ALL SMOKERS: 


Years 

Cases 

Coipeers 

sicked 

No. 1 

lie. 1 

i - 30 yr 

52 21.8 

57 35.4 

3! - 40 vr 

97 4G.6 

52 38.5 

41 * yr 

90 37.7 

42 25.1 

Total 

239 100.0 

151 100.0 

Unknown; 

8 

5 

Mean: 

33.3 

32.3 

S.M 

9.05 

13.53 

CURRENT SMOKERS: 


Years 

Cases 

Coioeers 

sicked 

No. : 

No. S 

1 - 30 vr 

36 20.0 

24 22.4 

31 - 40 yr 

74 41.1 

<7 43.9 

41 ♦ vr 

:o :a.9 

35 33.5 

Total 

190 100.0 

107 100.0 

Mean: 

37.9 

36.4 

S.D. 

9.35 

11.06 

EXSMOKERS: 



Years 

Cases 

Co.peers 

saaked 

No. I 

No. 1 

1 - 30 yr 

15 3.9 

33 30.8 

31 - 40 yr 

23 12.! 

IS 14.0 

41 * yr 

20 11.1 

6 5.6 

Total 

57 32.8 

34 50.5 

Mean: 

36.2 

24.0 

S.D. 

10.8 

14.27 


+ 3.B. = Standard deviation. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX C TABLE 15 


ODDS RATIOS FOR NUHEER OF YEARS FEMALE UJHG CANCER CASES AND 
COMPEERS SMOKED CIGARETTES. AIL SMOKERS 


Years 

Cases 

Camneers 

Odds 

95X C.!. 

Chi- 

0 

smoked 

No, S 

He. 1 

Ratio 

Low 

High 

Square 

Value 

Never 

12 4.8 

112 41.0 

1.00 





1 - 30 yr 

52 20.7 

57 20.9 

3.51 

4.21 

17.22 

42.11 

I 0.05 

31 - 10 vr 

97 28.6 

62 22.7 

14.60 

7.43 

28.69 

77.51 

< 0.05 

41 ; yr 

?0 33.? 

42 15.4 

20.00 

9.94 

40.23 

91.30 

1 0.05 

Total 

251 100.0 

273 100.0 

13.644 

9.57 

19.45 

208.22 

( 0,05 

Unknown: 

8 

5 






Mean among 
smokers: 

37,3 

32.2 






S.D.e 

9.06 

13.53 









CURRENT SMOKERS 




Years 

Cases 

Coipeers 

Odds 

951 C.I. 

ciu- 

p 

smoked 

Ho. I 

No. I 

Ratio 

Low 

High 

Square 

Value 

Never 

12 6.2 

112 51.1 

1.00 





1 - 30 yr 

36 18.3 

24 11.0 

14.00 

6.37 

30.79 

53.11 

' 0.05 

31 - 40 yr 

74 33.5 

47 21.5 

14.70 

7.31 

29.55 

71.24 

< 0.05 

41 > yr 

’0 34.5 

34 14.4 

18.15 

8.85 

37.22 

79.13 

<: 0.05 

total 

112 100.0 

211 100.0 

15.634 

10.70 

22.85 

201,91 

' 0.05 

Mean among 
smokers: 

37.1 

36.4 






S.D. 

8.85 

11.06 

StSMKEItS 





Years 

Cases 

Coipeers 

Odds 

953 C.I. 

Chi- 

p 

sacked 

Mo. : 

No. : 

Ratio 

Low 

High 

Square 

Value 

Never 

12 14.1 

112 47.5 

1.00 





i - 30 yr 

16 22.3 

33 19.9 

4.53 

1.15 

10.52 

13.4? 

' 0.05 

31 - 40 yr 

23 32.4 

15 1.0 

14.31 

5 ? 7 

34.54 

44.40 

< 0.05 

41 «• yr 

20 28.2 

6 3.6 

31.11 

tO. 47 

92.48 

57.91 

< 0.05 

Total 

71 100.0 

166 100.0 

10.62t 

6.74 

16.72 

104.05 

t 0.05 

Mean among 
smokers: 

34.2 

24.0 






3.3. 

10.90 

14.29 







t HanteHasnszel estimate. 

+■ S.Q. = Standard deviation. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630833 












APPENDU C TAELS It 
PACK-YEARS 3F CISARETTESt SNffiED 3Y 
FEMALE LUG CANCER CASES HNS COMPEERS 

Pack-year; ef Cases Cqepeer; 


cigarettes 

Ho. 

V 

No. 

I 

I - 16.42 

0 

2.4 

:: 

20.3 

it. 43 - i4.:i 

44 

ta.o 

21 

tH.6 

34,22 - 43.80 

28 

12.0 

31 

1°.6 

43.81 - 45.70 

62 

26.6 

32 

■0.9 

65.71* 

91 

39. i 

21 

19.6 

Total 

yn 

100.0 

158 

100.0 

Unknown: 

14 


a 


I rack-years = 

ililiuer 

uf p5c}:3 




cigarettes) ! nusaer jf year; sicked. 


APPENDIX C TABLE 17 

ODDS RATIOS FOR PACK-YEARS 0? CIEMETTESt SMOKED 
8Y FEMALE LUN5 CANCER CASES AND COMPEERS 


Pack-years of 
cigarettes 

Cases 

No. ! 

Coapeers 

No. : 

Odds 

Ratio 

95! C.I. 

Lon High 

Chi- 

Square 

falue 

Never sicked 

12 

4.? 

112 

41.5 

1.00 





1 - 16.42 

3 

2.3 

72 

11.9 

2.33 

.33 

6.20 

2.01 

1.5. 

14.43 - 34.21 

44 

18.0 

31 

11.5 

IT «C 

6.24 

23.10 

25.46 

• 0.05 

34.22 - 43.80 

28 

11.4 

31 

11.5 

9.43 

2.35 

19.4? 

33.41 

* 0.05 

43.81 - 65.70 

62 

25.3 

tT 

12.2 

17.54 

a. 45 

36.38 

74.2? 

• 0.05 

65.71* 

01 

37.1 


11.5 

27.40 

13.32 

56.37 

106.46 

: o.o5 

Total 

Unknown; 

245 

14 

100.0 

270 

8 

100.0 

12.6QH 

?.:a 

17.11 

263.31 

0.05 


t Pack-years = nuabar ef packs (DO cigarettesYpackl 4 ember years sacked, 
it Nantei-Haensae! estisate, 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630834 
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APPENDIX C TABLE 13 


AGE DISTRIBUTION OF FEMALE LUH6 
CANCER CASES AND CONFESS 97 
SUMS STATUS, ALL SSOKEP.S 


Age group 

12 years) 

Cases 

No. 2 

Coapeers 
Ho. I 

30 - 4® yr 

24 9.7 

21 11.1 

50 - 44 yr 

Ufi $9.9 

92 55.4 

45 * yr, 

75 30.4 

53 31.9 

Total 

247 100.0 

144 100.0 


MBIT SMOKERS: 

Age group Cases Coapeers 
(5 years) No. 2 No. I 


30 - 49 yr, 

:i u.4 

13 13.6 

50 - 64 yr, 

it? 63.: 

65 60.0 

45 » yr. 

47 25.4 

2? 24.4 

Tati! 

185 100.0 

110 100.0 

aSNOKERSs 

Sts jriup 

13 years) 

Cases 

So. 1 

Coapeers 
8a. I 

30 - 49 yr, 

3 4.8 

6 10.7 

50 - 44 yr. 

31 50.0 

24 <6.4 

65 * yr. 

28 45,2 

24 42.9 

Total 

62 100.0 

56 100.0 

NEVER SMOKED! 
Age group 
(5 years) 

Cases 

No. : 

Careers 
No. r. 

30 - 4? yr. 

1 3.3 

11 9.9 

50 - 44 yr, 

4 33.3 

49 43.8 

65 * yr. 

7 58.3 

52 46.4 

Total 

12 100.0 

112 100.0 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630835 
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APPENDIX C TABLE L° 

SHOOT STATUS AND VITAL STATUS OF LUNfi CANCER CASES AND COMPEERS. 


CASES COMPEERS 



All 

Living 

Deceased 

All 

Living 

Deceased 

Sinking status 

no. : 

Kn. 1 

to. 

• 

DC. 1 

to. 1 

No. 1 

#11 sinkers 

247 95.4 

42 95.5 

205 

?5i2 

144 39.7 

<2 52.8 

124 62.0 

Essnokers 

42 23.9 

1? 43.2 

43 

20.0 

54 20.1 

22 23.2 

T4 17.0 

Current sinkers 

135 71.4 

:: 52.3 

142 

’5.3 

.in 

20 c 

on ‘ 5 ( (j 

Ngnsiokers 

12 4.4 

2 4.5 

10 

1,7 

112 40.3 

:s : 

‘’i 29.5 

Total 

259 100.0 

44 100.0 

215 MO.0 

278 100.0 

73 10\9 

200 100.0 



ro 

o 

O' 

CO 

O' 

CO 

o 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


gee 1 
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APPENDIX C TABLE IS 

AGE LUNG CANCER CASES AND CDNPEERS 
STARTED TO SHORE CIGARETTES, 

ALL SHORERS BY VITAL STATUS 


Age 

started 

CASES 

Ho. 1 

COMPEERS 
He. 1 

Living: 

Mr yr 

L 

2.4 

4 

<\5 

21 - 2° vr 

10 

23.3 

U 

26.2 

19 - IS yr 

s 

14.3 

7 

16.7 

17 • IB yr 

14 

33.3 

13 

31.0 

4 - 14 yr 

11 

26.2 

T 

16.7 

Total 

42 100.0 

»2 100,0 

Deceased: 

!0» yr 

n 

11.1 

19 

16.1 

21 - 2? yr 

37 

1B.6 

23 

19.5 

19 - "0 yr 

34 

17.1 

22 

19.6 

17 - IB yr 

39 

19,4 

20 

16.9 

4 - 16 yr 

67 

33.7 

34 

23. B 

Total 

199 100.0 

1IB 100.0 


Source: https://www.industrydocuments.ucsf.edu/docs/zibjOOOO 


2063630837 
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SPPEHDIl C TABLE 21 

AGE FEMALE LUSS CANCER CASES AND 
COMPEERS STOPPED SMOKING CIGARETTE 
ALL SUCKERS BY VITAL STATUS 

Age Cases Ca.oeers 


Stepped 

No. 5 * 


Living: 

l?-'7vr 

0 

a 27.2 

J8-50yr 

i 5.: 

S 26.4 

51-57yr 

10 52. S 

i 27.3 

58* /r 

3 <2.1 

2 ».l 

total 

19 100.0 

:: wo.o 

Deceased: 

lS-TTvr 

: 4.s 

7 20.4 

IB-50yr 

7 la.7 

8 22.5 

51-57yr 

11 26.2 

9 26.5 

58* yr 

22 52.4 

10 29.4 

Total 

<2 100.0 

•4 tOO.O 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630S3& 
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APPEND!.' C TABLE 22 


USUAL HUNGER OF CIGAfiEnES SKOKED PER 
BAT BY FEMALE LUN6 CANCER CASES AND 
C3KPEERS BY VITAL STATUS 


Nuaber af 

Living 

cigarettes 

Cases 

Cmjeers 

psr day 

to. ! 

No. : 

Less than 20 

4 9,8 

15 34.4 

20 

IS 34.4 

1? 41.5 

(lore than 20 

22 53.7 

10 24.4 

Total 

41 100.0 

42 102.4 

Mean: 

31.7 

19.4 

S.D.t 

17.08 

11.31 

Nuher of 

Deceased 

ciqarettas 

Cases 

Coweers 

per day 

No. : 

to. I 

Less then 20 

17 8.4 

27 22.1 

20 

41 71.0 

43 35.2 

hare than 20 

119 40.4 

52 42.4 

Total 

197 100.0 

122 100.0 

Mean 

31.5 

26.4 

S.D. 

14.35 

13.29 


* S.D. = Standard deviation. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630839 
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SPPEMDU C TABLE 23 


NUMBER 3F TEARS FEMALE LUNG CANCER 
CASES AND COURSERS SNORED CI6ARETTES 
BY VITAL STATUS, ALL SMOKERS 


Nuifasr 
of years 
sioked 

Living 

Cases 

Ho. 2 

Caapeers 
No. : 

I - 30 yr 

5 14.3 

21 50.0 

31 - 40 yr 

23 54.9 

14 33.3 

41 * yr 

13 31.0 

7 14.7 

Total 

« 100.0 

12 100.0 

Mean: 

37. a 

29.1 

S.O.t 

7.11 

14,53 

ttuaier 

Deceased 

of years 

Cases 

Coipeers 

noted 

No. I 

NO. 2 

l - 30 yr 

45 13. t 

35 30.3 

31 - tO yr 

74 37.5 

te to.: 

tl * yr 

77 37.1 

35 29.4 


Total 

197 

100.0 119 100.0 

Mean: 

37.2 

33.6 

S.D. 

9.14 

13.24 

I S.D. 

= Standard 

deviation. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630S40 






SHEMHI C. TABLE 21 

AEE DISTRIBUTION OF FEMALE LUKS CANCER CASES 
AND COMPEERS, ALL SMOKERS SV VITAL STATUS, 


LIVENS DECEASED 


Age group 

Cases 

No. 3 

Coipeers 
No. I 

Cases 

No. : 

Coipeers 
No. 3 

30 - ST vr. 

IS 23.4 

IS 45.2 

52 25.T 

28 22. S 

55 - 4T vr. 

>V5 Cl J 

14 13.1 

34 12.0 

50 40.3 

45 ♦ yr. 

3 15.0 

7 14.7 

47 32.7 

46 37.1 

Total 

T2 100.0 

T2 100.0 

205 100.0 

124 100.0 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


206363084J 
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APPENDIX C TABLE 3 

PACK-YEARS OF CIGARETTES! SUCKED SY 
FEMALE LONE CANCER CASES AND 
COMPEERS SY VITAL STARS 

.iving 

Pack-years of Cases Coaoeers 


cigarettes 

No. 

I 

No. 

: 

t - 16.42 



13 

>e i 

15,43 - 24.21 

1C 

24.4 

«: 


24.22 - 4;.80 

4 

9.8 

5 

14.3 

43.81 - 55.70 

ll 

26.9 

4 

9.5 

65.71* 

16 

39.0 

4 

?.5 

Total 

41 

100.9 

42 

100.0 

“ack-yearj of 
cigarettes 

Oecadsei 

Cases Coaoeers 

to. 3 to. 3 

1 - IS. 12 

3 

4.2 

17 

ii.: 

16.43 - 34.21 

34 

17.7 

18 

15.5 

34.22 - 43.00 

24 

12.5 

25 

21.4 

43.81 - 45.28 

52 

25.6 

10 

25.0 

45.71* 

1C 

39,1 

11 

23.3 

Total 

101 

109.0 

116 

100.0 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630842 
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APPENDIX C TABLE 26 

OKS RATIOS FOE SHOEING STATUS OF FEMALE LONG CAHCE5 CASES 
AND COMPEERS OY VITAL STAIlfS, ALL SUCKERS 


Ever sacked 

CASES 

COMPEERS 

Gdds 

95! 

C.I. 

Cht- 

? 

cigarettes 

No. 

* 

No. 

5 

Satie 

Low 

High 

Square 

Vsiae 

Livine; 










Ye s 

42 

?5.5 

42 

53.3 

13.00 

1.07 

"’9.51 

01 

..sot 

•1c 

: 

4.5 

31 

46.2 






Total 

44 

wo.o 

19 

100.0 






Cecsased: 










Yes 

205 

95.3 

124 

62.0 

12.56 

6.26 

25.20 

63.15 

f.OOl 

No 

10 

4.7 

74 

33.0 






Total 

215 

100.0 

200 

100.0 






CURRENT SMOKERS 










Ever sacked 

CASES 

COHPEERS 

Odds 

"5: 

C.I. 

Chi- 

3 

cigarettes 

No, 

T 

No. 

5 

Satin 

Lon 

High 

square 

'.’aloe 

Living: 










Yes 


92.0 

:o 

35.7 

20.70 

1.42 

O'* A7 

19.79 

'.001 

Ho 

2 

8.0 

34 

14.3 






Total 


100.0 

35 

100.0 






Deceased: 










Tes 

102 

?4.: 

90 

34,2 

13.48 

4.74 

27.77 

49.05 

■'.001 

No 

10 

1.8 

76 

45. B 






Total 

172 

100.0 

144 

100.0 






ivmm 










Ever sioked 

CASES 

COKPEEP.S 

Odds 

95! 

C.I. 

Shi- 

3 

cigarettes 

Nd. 

Y 

No, 

Y 

Ratio 

Ld* 

High 

seuare 

7al ue 

Living: 










Yes 

1? 

90.5 

22 

37.9 

15.53 

1.30 

73.23 

15.01 

•.ooi 

No 

2 

9.5 

16 

42.1 






Total 

21 

100.0 

S3 

100.0 






Deceased 










Yes 

43 

31.1 

34 

:o.? 

?.cl 

t.:: 

21.35 

T.1, 

.001 

No 

10 

13.? 

‘6 

59.1 






T dtsi 

c? 

100.0 

no 

100.0 







Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630843 
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APPEND If C r A6LE 27 


30CS RATIOS FOP A6E FE5ALE L'JN6 SSSCEfi CASES AND C3KPESE =TSE T E3 
10 SMKE CIEASETTEE 83 VITAL STATUS. ALL SSOEEES 


Age 

surtM 

CASES 

He, ; 

CCKPSKS 
nq. : 

ttss 

Ratio 

?52 

In 

C.l. 

Hlsti 

Chi- 
Scuars 1 

J 

1 elite 

uvir.g: 

Waver 

2 *.2 

Za 

1S.2 

1.00 





:0* vr 

l 2.2 

4 

5.1 

4.50 

,n 

51.40 

1.43 

1 ';.05 

21 - 2? ir 

ID 22.7 

:i 

14.1 

. j . w5 

3.11 

85.17 

14.93 

0.05 

1« - 10 vr 

4 13.6 

? 

?.o 

L5.42 

2.57 

01 TT 

12.25 

< 0.05 

17 - 18 vr 

» :i,3 

13 

15.7 

i?.:a 

3.37 

?7.14 

13.46 

• 0.05 

i - is yr 

11 25.0 

: 

9.0 

29.2? 

5.11 

155.45 

21.77 

: 0.05 

Total 

44 100.0 

78 lOO.O 

17.53! 

8.81 

34.34 

65.53 

' 0.05 

Deceased: 

never 

to 1.9 

7a 

2?. 2 

1.00 





30* vr 

22 10.5 

1° 

0.3 

2,30 

t 

*• <<• 

::,ii 

26.02 

1 0.05 

*>1 - -•{• 

37 17.7 

;; 

11.? 


5.29 

28.32 

4C.54 

' 7.05 

1? • :i vr 

.4 is.. 

:: 

... . 

1* ■»* 

5.02 

27, *9 

78.21 

■ 1.75 

IT - 19 vr 

is.7 

:c 

10.3 

11.82 

5.32 

34.73 

45.41 

0.05 

6 - IS vr 

i7 32.1 

74 

17.3 

14.98 

5.53 

32.60 

57.40 

• 0.05 

Total 

20? 100.0 

111 100.0 

12.574 

3.?l 

17.75 

207.72 

• 0.05 

t flantel-Haenszel estiiate. 

Overall Hantel-Haensrel estimate: 

13.36 

7.32 

13.13 

2' 7 2. 3 2 

■ ij.05 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630844 
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APPENDIX C T ABL£ 23 


20DS RATIOS FOR A5E FEMALE LUNB CANCER CASES AND CGSPEEFS STOPPED 
SK0KQ6 CISARETTES 97 VITAL STATUS. ALL SUQXEP.S 


Am 

Stapperf 

Cases 
!ta. ! 

Ccweers 

* : 

to o 

a 43 

;3 «> 

’22 C.I. 
Law 

High 

CHI - 

SQtlARE 

3 

VALUE 

Living! 

Never 

siolced 

2 a .3 

U £7.1 

1.30 





W*3?»r 


6 10.3 1.12 

.05 

76.13 

.01 

n.i. 

32-£Oyr 

I 4,9 

S 12.0 2.22 

.12 

27.04 

.42 

r..s. 

SI-S?vr 

:o a?.- 

£ 10.1 CO. 00 

t.:: 

172.17 

Zl, 74 

:.)5 

33+ yr 

p 38.* 

2 3.4 72.CC 

y,7S 

290,5; 

”4 91 
w» 

‘ 0.55 

Total 

I! 100.0 

58 100.0 

13.811 

4.12 

11.2? 

19. S3 

: 0,05 

Decsased i 
davsr 
snotad 

io ip.; 

74 49.1 

l.)0 





l?-37yr 

: 3.s 

7 o.A 

2.17 

.« 

11. 

.97 

3.5. 

M-SOyr 

? i:.s 

3 t.;5 

1.08 


11.20 

' 0.15 

!l-37vr 

11 21.2 

o 2 § 2 0.2? 

j.O? 

■»*? <j« 

15.21 

. 0.05 

58+ yr 

22 42.3 

10 

16.71 

i.l T 

15.70 

73.50 

: a.as 

Total 

52 100.0 

110 100.0 

3.97! 

5.29 

15.2! 

66.27 

: 0,05 


I Hantel-Haenszel estiiata, 

Overall Nantel-Sfaenszsi estiiatfi 10.12 5.50 15.75 105.31 ' 0.35 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630845 
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APPENDIX C TABLE 29 


ODDS RATIO P0R USE Of FILTER-TIP CIGARETTES »» fEPALE LORE CAREER EASES 
AM CWEESS BY VITAL STATUS. ALL SIBKRS 


Use eF Hlter 

tig 

cigarettes 

Cases 

He. : 

Coipeers 
xc. : 

Odds 

Ratio 

957. C.l. 

Lew High 

05:- 

Square 

'.'slue 

avingi 

Never smoked 

2 

4.5 

36 44.2 

1.90 





tofl-Filter 

6 

13.4 

12 15.4 

9.00 

l.SO 

50.6*9 

'.86 

* 2,05 

Both 

11 

23.0 

a io.: 

21.75 

1.37 

124.17 

19.92 

1 0.95 

filter 


56. a 

22 2S.2 

20.43 

4.41 

94.92 

22<27 

•: 0.05 

TOTAL 

44 100.0 

7fl 100.0 

n ii| 

7.7° 

39.01 

43.41 

*1 0.02 

Deceased: 

Never sinked 

10 

i.a 

74 39.0 

1.90 





Non-filter 

M 

19.7 

:j i:.; 

11.99 

c 

Jt b. 

27.27 

11.44 

9.02 

Both 

53 

25.5 

57 19.0 

10.29 

1.98 

23.79 

12.74 

■ 0.05 

filter 

104 

50.0 

54 20.7 

11.1! 

4.77 

29.14 

44,03 

1 9.93 

TOTAL 

203 100.0 

195 100.0 

12. Ml 

0.24 

18.42 

147.54 

* 0,C5 

Overall itantel-Haensiel eetiiate: 

r» ne 

9.12 

19.03 

195.45 

: 0,05 


t Mantel-Haensiel estiiste. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630846 
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APPEND IT C TABLE 30 


00 03 PATIOS FOR USUAL USE OF SELF-ROLLED CI69RETTES SY FEMALE LONG CANCER 
CASES AND C3BPEERS BY VITAL STATUS, All SMOKERS 


Siskins 

status 

Living 

Cases Catpeers Odds 

No. 1 No. 1 Ratio 

95S C.I. 

Loa High 

Oi- 

Sguare 

} 

Value 

livings 

Usual1/ used 
SElf-rolIed 
cigarettes 

: 60.0 

0 

102.20 

4.05 2579.50 

19.37 

•; o.JS 

Nsver stoked 

2 40.0 

J6 100.0 




TOTAL 

S 100.0 

3i 100.0 




Stoking 

status 

Deceased 

Cases Coipeers Odds 

No. 1 No. 1 Ratio 

ESI C.I. 

Lot High 

Chi- 

Square 

P 

Value 

Usually used 
self-rolled 
cigarettes 

:« 74.4 

9 W.i 

24.49 

9.04 66.37 

51.15 

1 0.05 

Never stoked 

10 25.6 

76 89.4 




TOTAL 

35 iOO.O 

83 100.0 




Overall flantel-Haenszel estiiate: 27.48 

12.26 61.61 

64.72 

. 0.02 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630847 
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S89EN01X C TABLE II 


DOBS SflIIOS FOR USUAL MIBER OF CIEftSETTEB SlffiED PER W BY FEMALE LONE CANCER 
CAEEE AND CCHPEEES S' VITAL STATUE. ALL SMKE6E. 


Umber af 
cigarettes 
asr day 

Living 

Cases 

Na, l 

Coaceers 
No. : 

Odds 

Ratio 

?5" 

U» 

C.I. 

High 

CM- 

Square 

j 

Value 

Hever sicked 

l 4.7 

26 16.2 

1.00 





Less than 20 

4 9.5 

15 19.2 

4.30 

.30 

29.07 

3 Z e 

n.s. 

20 

15 34." 

17 21.8 

15.88 

3.26 

77.43 

16.26 

1 0.05 

Hare than 20 

22 51.2 

10 12.8 

39.60 

7.93 

197.75 

31.08 

: 0.05 

Total 

13 100.0 

73 100.0 

15.411 

7.54 

24.57 

43.70 

T 0,95 

rtaan aecng 








saoksrs: 

31.3 

19.i 






E.E.I 

17.08 

11.81 






Huiber ot 

Deceased 






sifareties 

Cases 

Ccueers 

Side 

953 

C.I. 

tin- 

0 

jer day 

No. I 

Ho. 3 

Ratio 

Low 

High 

Square 

Value 

Never noted 

10 1.8 

75 38,4 

1.00 





'.ess than 20 

17 8.3 

27 1:.6 

4.79 

1.9! 

11 n-3 

12.90 

' 3.05 

20 

il 29.5 

JT 11 •» 

10,78 

3.01 

*" ■’rt 

44.48 

' ;}, j; 

[tore than 20 

119 57,5 

52 36,3 

17.3? 

8.34 

36.29 

76.90 

' 0,05 


Total 207 100.0 198 100.0 

10,931 

7.26 16.43 

131.94 ■: 0.05 

1 KanteHaenszel estinate. 




Overall Hantel-Haensael estiute: 

11.89 

8.38 17.07 

179.88 • 0.05 


New iiong 

s.okers: 31.5 26.4 

S.E. S.E. 11.35 11.29 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630848 
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APPENDIX C TABLE 31 (continued) 


ODDS RATIOS FOR USUAL RUBBER OF CISARETTES SMOKED PER JAV BY FEMALE LONG CANCER 
CASES AND COMPEERS BY VITAL STATUS. CURRENT SMOKERS. 


Rusher a? 
cigarettes 
per day 

Living 

Cases 

No. : 

Coipeers 

No. I 

Odds 

Ratio 

951 C.I. 
tew High 

Chi- 

Square 

P 

Value 

(fever sacked 

2 S.3 

36 64.3 

LOO 





less titan 20 

2 8.3 

t 7.1 

9.00 

.98 

82.50 

4.94 

; 0.05 

20 

7 29.2 

9 16.1 

14.00 

2.4? 

79.20 

12.01 

0.05 

Sore than 2G 

13 54.2 

7 12.5 

33.43 

6.14 

182.Cl 

24.39 

'. 0.05 

Total 

24 100.0 

56 100.0 

19.001 

7.66 

47,0° 

40.41 

/ g ( ne 

Bean along 








sinkers: 

31.5 

22.8 






S.t. 

lo.il 

11.75 






Number o< 

Deceased 






cigarattes 

Cases 

Coweers 

Odds 

?5« 

C.I. 

Chi- 

? 

:er jay 

No. I 

nc. : 

Ratio 

Low 

Nigh 

Square 

Value 

Never ssofced 

10 i.O 

76 45.8 

1.00 





Less than 20 

10 4.0 

IS 9.6 

4.75 

1.70 

13.2? 

9.90 

7 0.05 

20 

45 26.8 

32 19.3 

10.69 

4,80 

23,79 

29.22 

; 0.05 

Hare than 20 

103 41.3 

42 23.3 

18.64 

3.30 

39.18 

76.24 

•: 0.05 

Total 

168 100.0 

166 100.0 

11.331 

7.66 

13.27 

124.25 

< 0.05 


t Mantel-Haenszel estiaate. 

Overall Mantel-Haenszel estiaate: 12.74 S.il IS.35 M2.37 0.05 

Sean aeang 

saok.rs: S2.5 27.7 

3.D. 14.25 12.78 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630849 
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APPENDIX C TABLE Ji (continued) 


GDDS RATIOS FOR USUAL HUMBER OF CIGARETTES SMOKED PER DAY 2Y FEMALE UWS CANCER 
CASES AND COMPEERS 8 Y VITAL STATUS, EISttOKSS. 


Huiber of 
cigarettes 
per day 

Living 

Cases 

No. 2 

Coipeers 

No. I 

Odds 

Satie 

952 C. 
Lqk 

. 1 . 

High 

Chi- 

Square 

a 

Value 

Never sioked 

2 9.5 

10 21.3 

1.00 





Less than 20 

2 9.5 

11 34.4 

.01 

.11 

7 p 

.01 

ft. 5. 

20 

8 38.1 

8 25.0 

5.00 

.32 

30.46 

3.22 

n,s. 

Mare than 20 

9 42.9 

3 9.4 

15.00 

2.02 

111.18 

8.22 

< 0.05 

Total 

21 100.0 

32 100,0 

4.251 

1.57 

12.05 

0.02 

0,05 

Mean mono 








siofcerss 

22.0 

15.5 






3. D. 

18.0? 

11.47 






Nuiber of 

Deceased 






cigarettes 

Cases 

Co.peers 

Odds 

m c 

. 1 , 

Oil- 

P 

per day 

Mo. 2 

Mo. : 

Ratio 

LOH 

High 

Square 

Value 

Never sacked 

10 20,4 

74 70.4 

1,00 





Less then 20 

? 14,2 

11 10.2 

4.84 

1.52 

15.24 

3.0? 

0,05 

20 

li 32,7 

11 10.2 

11.05 

*.02 

30.41 

24.32 

< 0.05 

Sore then 20 

14 32.7 

10 7.3 

12.14 

4.35 

34,03 

27.90 

' 0.05 

Total 

40 100.0 

108 100.0 

7.141 

5.24 

15,94 

60.S4 

\ 0.05 

l Nantel-Haenszel estiiate. 







Overall Nantei-Haenszel estitate: 

7.38 

*.54 

12.00 

65.11 

' 0.05 


Mean nong 

stokers: 26.9 22.0 

S,D. 13.95 H,40 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630850 
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APPENDIX C TABLE IE 


JOBS PATIOS POP NUMBER OF TEARS FEMALE LUKE CANCEP. CASES AND COMPEERS SNOFED 
CISARETTES. ALL SMOKERS BY VITAL STATUS 


Nmger 
of years 

sanked 

Uving 

Cases 

Ho, 3 

Cotpeers 

Ho, I 

Odds 

Ratio 

952 C. 

lOH 

r. 

High 

Chi- 

Souare 

P 

Value 

Never sacked 

2 

4.5 

!6 46.2 

1.00 





1 - 30 vr 

6 

13.6 

21 26.9 

5.14 

,55 

27,83 

4.21 

0.05 

31 - 40 yr 

23 

52,3 

U 17.9 

29.57 

5.14 

142.32 

27.31 

' 0.95 

41 * yr 

13 

:».s 

7 9.0 

33.43 

£.14 

182.01 

24.3? 

' 0.05 

Total 

44 100.0 

78 100.0 

17.801 

8.18 

38,71 

52.67 

: o.os 

Mean aaonq 
siokers: 

S.M 

37.8 

7.14 


29.1 

14,53 






Nu.ber 
oT years 
sioked 

Deceased 

Cases Coapeers 

Ho, : No. : 

Odds 

Ratio 

°57, C 

Lon 

Hiqft 

Chi- 

Squars 

3 

Value 

Never sioked 

10 

4.8 

76 39,0 

1.00 





1 - JO yr 

46 

22.2 

"6 18.5 

9.7! 

4.41 

21.41 

37.35 

' 0.05 

31 - TO yr 

74 

35,7 

48 34.6 

11.72 

5.52 

24.87 

50.36 

< 0.05 

41 t yr 

77 

37.1 

35 17.9 

16.72 

7.73 

36.15 

£4.44 

< 0.05 

Total 

207 100.0 

195 100.0 

12.451 

8.32 

18.62 

150.68 

' 0.05 

t Mantel-Haenszel estimate. 

Overall Mantel-Haenszel estiiate: 

13.35 

9.34 

19.03 

202.42 

< 0.05 

Mean aiong 
suckers: 

S.D. 

37.2 

9,44 


33.6 

13.24 







S.D. = Standard deviation. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630851 
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APPENDS C TABLE 32 (continued) 


ODDS RATIOS FOR RURBES OF YEARS FEMALE LUN6 CANCER CASES AND CAMPERS SMOKED 
CIGARETTES, CURRENT SMOKERS BY VITAL STATUS 


Nuiber 
af years 
saokerf 

Living 

Casas 

No. ! 

Coicaers 

No. : 

Odds 

Ratio 

952 C.I. 

Lon High 

Chi- 

Square 

3 

Value 

Never sioked 

2 8.0 

76 64,3 

1.00 





i - 30 yr 

4 14,0 

4 7.1 

19.00 

2.47 

131.20 

11.66 

< o.os 

31 - 40 vr 

12 48.0 

to 17.9 

21.60 

4.14 

112.79 

19.92 

{ 0.05 

41 ♦ vr 

7 29,0 

6 10.7 

21.00 

3.49 

126.22 

15.73 

< 0,05 

Total 

25 100.0 

54 1(10.0 

20.571 

9.46 

49.97 

44.56 

i 0.05 

Mean along 








siakers: 

37.7 

37.4 






S.D. 

7.52 

10.38 






Nu«6er 

Deceased 






of years 

Cases 

Csipeers 

Odds 

95J C.I. 

Chi- 

0 

s«oked 

no. : 

no. : 

Ratio 

Lcn 

High 

Square 

Value 

Never sicked 

10 4.0 

74 44.6 

1.00 





l - 30 vr 

32 10.2 

20 12.3 

12.16 

5.12 

28.86 

38.13 

4 0.05 

31 - 40 yr 

42 37.1 

37 22.7 

12.74 

5.87 

27.44 

50.35 

; 0.05 

41 * yr 

63 37.7 

30 18,4 

15.76 

7.25 

35.16 

5B.26 

< 0.05 

Total 

167 100.0 

163 100.0 

13.434 

20.83 

8.92 

145.62 

< 0.05 

t Nantel-Haenszel estiute. 







Overall Mantel-Haenszel estiiate: 

14.51 

9.89 

21.27 

187,47 

■ 0.05 


Mean aacng 

siofcers: 37.S 36.4 

S.D. 9.05 11.49 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630852 
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APPENDIX C TABLE 32 (continued) 


ODDS RATIOS FOR NUMBER OF TEARS FENALE LUN6 CANCER CASES AND COMPEERS SNAKED 
CISARETTES, EISMKEB BY VITAL STATUS 


timber 

Living 







g i years 

Cases 

Careers 

Odd; 

95X C.I. 

Chi- 

? 

staked 

t(0. 1 

Ho. ", 

Satie 

LOW 

High 

Square 

Value 

Never slaked 

: ?.5 

36 52.1 

1.00 





l - 20 yr 

*v 

17 29.3 

2.12 

.27 

16.34 

.54 

n.a. 

31 - 40 yr 

U 52.4 

4 6,9 

49.50 

7.97 

307.59 

26,92 

< 0.05 

41 ♦ yr 

6 28.6 

1 1.7 

lOS.OO 

8.42 

13B5.C3 

26.17 

( 0.05 

Total 

21 100.0 

53 100.0 

17.09* 

7.34 

39.33 

43.25 

t. 0.05 

dean along 
s takers: 

38.0 

21.5 






5.D. 

6.58 

13.63 






Nuiter 

Deceased 






of years 

Cases 

Caipeers 

Odd; 

95S C. 

I. 

Cki- 

D 

sacked 

No. X 

No. 7. 

Satin 

Lc. 

High 

Scuare 

Value 

Never ;aoked 

10 20.0 

76 70.4 

1.00 





1 - 30 vr 

14 28.0 

16 14.3 

6.65 

2.51 

17.62 

16.64 

■ 0.05 

31 - 40 vr 

12 24.0 

11 10.2 

8.29 

2.90 

23.71 

18.52 

• a. a; 

41 > yr 

14 26.0 

5 4,6 

21.29 

6.31 

71.76 

33,09 

1 0.05 

Total 

50 100.0 

10 B 100.0 

9.664 

5.58 

16.73 

65.46 

< 0.05 

! Nantel-Haensiel estliite. 







Overall Mantel-Hasnszel estiiate: 

11.27 

7.12 

17.83 

107.18 

•: o.os 

Itean auong 
suckers: 

35.4 

25.8 






S.D. 

12.22 

14.68 







Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630853 
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APPENDIX C TMLE !T 

1DQS RATIOS FOR PKK-fEKBt OF CIGARETTES SHOKED BY fEKALE U!N5 CflHCEF OASES 
AND COMPEERS BY VITAL STATUS 


Living 


Pack-'/ears sf 

Cases 

Ccsdeers 

Sdds 


C.I. 

CM- 

3 

cigarettes 

No. 

T 

NO. 


Retie 

Lbh 

High 

Scuars 

Vsiua 

Never siaked 

•% 

k 

4,7 

56 

46.: 

1.00 





i - n.n 



15 

< 0.0 

.47 

.02 

io.:? 

.24 

T.S. 

16.43 - 34.21 

10 

TT T 

13 

16.7 

13.95 

3.67 

71.76 

15.24 

< 0.05 

34.22 - 12.30 

l 

V.3 

£ 

7.7 

12.00 

1.7? 

30.61 

a. 73 

•> AC 

43,Si - 6!.7fl 

11 

55.6 

i 

5.1 

1°. 50 

’07 

T07.5? 

**l on 

' 0.05 

45.71* 

16 

37.2 

4 

5.1 

- 2.00 

11.94 


34.3) 

' 0.05 

Total 

43 

100.0 

79 

100.0 

15.9511 

9.41 

r 0 . 2 s 

71.94 

■ 0.05 



Secessed 







Pick-veers of 

Cases 

Coajeers 

Odds 


C.I. 

CM- 

2 

cigarettes 

!IC. 

I 

HC. 

I 

Ratio 

tCK 

High 

Scuare 

Value 

Never siofced 

10 

5.0 

76 

73,6 

1.00 





1 - 16.42 

3 

4.0 

17 

9.9 

7.59 

1.23 

10.41 

5.?2 

' 3.05 

16.45 - 34,21 

34 

16.8 

18 

9.4 

14.36 

6.00 

34.35 

43.13 

0,05 

34.22 - 43.30 

24 

11.? 

75 

13.0 

7.30 

3.07 

17.33 

33.1; 

' 0.03 

43.81 • 65.70 

51 

25.? 

2 ? 

15.1 

13.37 

6.00 

39.90 

48.44 

' 9.05 

65,71+ 

75 

37,1 

27 

14.1 

31,11 

9.56 

46.64 

T 2.13 

' 0.05 

Total 

202 

100 . e 

192 

100.0 

tl.ittl 

9.19 

16.1" 7 

‘.29.53 

0.03 

Overall Bantel-Hiensiei estliate: 


12 .3 1 

9.10 

16.83 

nc*. -o 
>.U< 1 > 

' 

t Pack-vears = 

number of packs 

(20 cigarettss.'packl X 

nuiber 

years 

inked. 



tt Xantel'Haens:el estimate. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630854 
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APPEKBn C TABLE 34 


STATE OF SIP.TH OF 

FEJIflLE LUNG 

CANCER CASES AND COMPEERS B v SMOKING STATUS 



Cisss 



Ccaoeers 


State 



Never 



Never 

of 

dll 

Sicked 

Sacked 

All 

Sacked 

Sacked 

Sirth 

No. X 

Ho. X 

no. : 

No. X 

No. X 

No. X 

Ttt!? 

142 100.0 

IV 96.! 

e ? t 

147 100.0 

’7 5^.4 

tfi j\i 

Other 

n: loo.o 

110 94.0 

: i.o 

131 100.4 

29 57.9 

>: 22.: 

Total 

icy 

24? 

12 

273 

156 

112 

COOHTV OF SIRTH OF FEHALE LORE CAHCER CASES AND COMPEERS BY SMOG E’AT'JS 



Cases 



Cascsers 


Count*; 



Never 



‘lever 

of 

411 

Sicked 

Sacked 

411 

Sacked 

Sacked 

airth 

Ho. X 

No. x 

No. X 

Ha. 

No. X 

flc. X 

Harris 

2! 100.0 

24 94.0 

1 4.0 

2? 100.0 

1? 3.4 

!2 41.1 

Otter 

234 100.0 

22 : 95 .: 

11 4.7 

24? 100,0 

HO « t 0 

no 4*).: 

fetal 

*eg 

247 

12 

273 

165 

US 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630855 
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APPEfflII C TABLE 75 

JOBS SATIBS FOB fELIEIDUS PSEFEEESCE 3F FEMALE L3N5 CANCER CASES AMD C3KPS-F3 
PP.IOE TO Li YESES OF SEE 91 SMOKIHE STAT’JS 


S.oked cigarettes 


Religious preference 

Case; 

Coioeers 

Odds 

(jev C. T Ch 1 “ 

prior to li yr. age 

Mo. I 

No. S 

Ratio 

Low High aauare Value 

Protestant 

:0T 93 .h 

119 7M 

2.2o 

1.2t 4.11 5 ,L2 ■ \C! 

Catholic 

Zi 11.4 

36 23.2 




Total wo.o 155 too.s 

Mover sncked cigarettes 

Religious srelerence Cases Ccioesrs Qdds 1ST C.I. Chi- a 
crior to li yr. age Sc. " Sc. I Patio Lo» H;-jh icusrs ‘.'alas 


Protestant 8 80.0 B7 32.1 

.97 .17 U5 

Catholic 2 CO.O 1? 17.? 


Total 10 100.0 IK 100.0 

Mantel-Eaeoszel odds ratio : 


1.23 :.a0 3.7c ' 0,05 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630856 
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APPEND!* C TABLE It 

HIGHEST SRADE IH SCHOOL ATTAiNES SV fSHALE LUNS CANCER CASES AND CCHPESRS 8 V SKCKINE STATUS. 


ALL CASES COMPEERS 


School 

grade 

attained 

Sioksd 

!Iq. 

. 

Never 

Stoked 

Ho. : 

Stoked 

Ho. 

. 

Hever 

Slaked 

S3. ' 

Stoked 

Ho. : 

Hev 

S*o 

He. 

0 - 12 

ITS 

59. 6 

36 72.! 

164 

63.9 

i C4.5 

115 7 l.° 

30 

13 - 17 

122 

30.4 

:: 27.7 

77 

32.0 

f 45.5 

45 2E.1 

29 

Total 

Ml 

100.0 

11? 100.0 

241 

iOO.O 

11 100,0 

160 100,0 

108 

UflknoNo: 

Cases = 7 

. Cmpsers - !0. 








Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630857 








ipn.mi C MILE 37 


ODDS RATIOS FSB MARITAL STATUS OF FEMALE LliMS CAREER CASES AND COMPEERS 
BY SMOKING STATUS 


SAQlce'S cigarsttes 

Cases Comeers Aids S. T. Slu* o 


flarital status 

No. 

l 

Ho. 

X 

8 atio uqn Hi ah 

Souars '/alua 

Hot larrisdl 

118 

47.8 

56 

13.7 

1.80 1.20 2.70 

a.o: ' 0.05 

Harried 

12 ? 

52.2 

no 

66.3 



Total 

247 

100.0 

166 

100.0 




Never seoked cigarettes 

Cases Coooeers Odds ?5J C.l. Chi- 


Marital status 

No. 

Ho. 

J Ratio U« High Sctiare Valve 

.'lot named 

* 53.2 

47 

<2.0 

.as ,:o n.s. 

.Harried 

0 66.7 

65 

58.0 

Total 

12 100,0 

u: 

100.0 


Hantel-Haenscel adds ratio estiiate: I.6T 1.11 2.W 6.29 < 1.-15 

t Not lamed: Nido«ed. Bivorted, Separated. Never earned. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630858 
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AFFENtlX C TABLE 38 

USUAL OCCIPATM OF FEKALE LINE CANCER CASES AMS COMPEERS 
JETEFMKIEJ SV LONGEST JURATION EMPLOYED AND AS REPORTED ST RESPONDENTS, 


CATEE0R1ES 5F OCCUPATIONS 

Longest Reported by 

Duration Respondent 

No. He. \ 

CoflQEsr; 

Longest Reported b/ 
Duration Respondent 

He. : No. 1 

Professional. Technical, and 
Nansgerial 1001—199! 

:i 12.6 

37 14.5 

ZZ 9.3 

32 li .6 

Clerical and Salas 1201-2991 

32 11.2 

51 H.9 

42 15.4 

46 16. 1 

Service (301-38911 

175 72.3 

160 62.5 

192 71,4 

190 69.1 

Agricultural, Fishery, 

Forestry and related (401-461) 


i .4 

l .4 

l .4 

Processing (500-5991 



I .4 


Nachme Trades 1500-4991 



l .4 

i .4 

Benchwurk (700-7951 


3 1.2 

5 1.? 

7 l.l 

Structural dork 1800-89?) 

1 .4 

l .4 

1 .4 


KtsceUaneous 1900-979! 

: i .2 

Z 1.2 

: ,4 

2 .7 

Total 

242 100.0 

255 100.0 

“to *00.0 

275 105,0 

■JneiDloyed.retired,disaPleo. on 
«elfare,ar infonation too vagi*! 
Occupation not known: 

Invalid responses: 

15 

2 

2 

l 

0 

l 

Total 

25? 

25? 

278 

773 


Percent of cases end coioeers eith Housewife as a usual 
occupation within the Service category and along all occupations. 


Hethod of attaining inforiatian 

No. 1 
Ho.Servic 

ill 

occupations 

Longest duration: 




Cases 

149 

85.1 

61.6 

Coioeers 

177 

92.2 

45.9 

Reoorted tv resoondents 

Cases 

135 

94.4 

52.7 

Caaoeers 

174 

91.4 

63.3 


Housewife caiprised the aaioritv of usual occupations in the Service 
category and one-half to two-thirds of all usual occupations. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630859 
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APPENDIX C TABLE 19 


USUAL OCCUPATION OF FEMALE LOSS CANCER CASES AND COBPEERS DETERMINED BV LENEEST DURATION EMPLOYED 19 AGE 



30-3? yr. 

40-4? yr. 




Gases 

Cussesrs 

Cases 

Ceapeers 



CATEGORIES OF OCCUPATIONS 

Ho. J 

No. S 

No. 2 

No. I 



Professional, Technical, and 
Managerial WOl-lWJ 



i 17.4 

3 11.5 



Clerical and Sales (201-2??! 


1 25.0 

3 13.0 

4 15.4 



Service (301-38911 

Agricallural, Fisfiery, 

Forestry and related (40H61! 
"rocessinj '500-59?) 

(lachine Trades (400-4!?! 
SmehNjrt 1700-795! 

: ioo.o 

3 75.0 

15 55.2 

1 ° ,T . * 



Structural Kurt (800-9991 
Miscellaneous (900-97?) 



1 4.3 




Tetat 

: too.o 

a 100.0 

23 100.0 

24 100.0 




50-59 yr 

40-49 ,r 

70+ 

t7 


Cases 

Cnapeers 

Cases 

Coupeers 

Cases 

Ccspeers 

CATEGORIES OF OCCUPATIONS 

no. : 

«o. : 

NO. 1 

No. : 

No. ^ 

No. 

Professional, Technical, and 
Managerial (001-199) 

6 7.3 

12 14.0 

ia 19. i 

9 3.5 

T 7 f ?A 

1 2.13 

Clerical and Sales (201-299) 

13 15.9 

to 11.4 

11 11.7 

16 15.1 

5 12.20 

(1 23.40 

Service 1301-58911 

Agricultural, Fishery, 

43 74.8 

62 72.1 

62 66.0 

74 6?. 8 

33 30.50 

34 72.34 

Forestry and related (401-461J 
Processing (500-599) 


1 1.2 


I .? 



Machine Trades (600-699) 




1 .9 



Benchmark 1700-795) 


1 1.2 


: 2 .s 


i 2.i: 

Structural Hurt 1800-6991 



1 1.1 

i .? 



Miscellaneous (900-979) 



: 2.i 

1 .9 



Total 

32 100.0 

34 100.0 

94 100.0 

106 100.9 

41 100.00 

*7 100.00 

tftge groups estiuated by subtracting dates of 

birth fro* 

l January, 1979. 




Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630860 
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AFPENDII C TABLE I? (continued) 


USUAL OCCUPATION OF FEflALE LUN6 CANCER CASES SOI COMPEERS REPORTED 3Y RESPONDENTS BY SEE EEOUPSt. 



30-3? yr 

40-49 vr 



Cases 

Co»ieers 

Cases 

Conoeers 


CATEGORIES OF OCCUPATIONS 

to. i 

No. : 

to. I 

to. : 


Professional Technical. and 
Managerial (001*19?} 


1 25.0 

: i3.6 

4 14.3 


Clerical and Sales (201-2??! 


I 25.0 

5 22.7 

I 10.7 


Service 130M89) 

2 100.0 

2 50.0 

13 59.1 

21 75.0 


Agricultural, Fishery, 

Forestry and related (401-461) 
Processing (500*59?) 

Machine Trades (600-69?) 
Benchwork (700-795) 

Structural Mark (800-899) 
Miscellaneous (900-97?) 



1 4.5 



Total 

2 100.0 

4 100,0 

22 100.0 

28 100.0 



50-5? vr 

60-6? 

vr 

70* vr 


Cases 

Coipeers 

Cases 

Cowers 

Cases Cqmss rs 

CATEGORIES OF OCCUPATIONS 

to. 1 

No. 7. 

Ha. 3 

do. : 

No. 3 to. 

Professional. Technical, and 
Sanaoerial 1001-1991 

15 16.5 

18 20.2 

14 14.4 

7 6.5 

5 11.36 2 4,26 

Clerical and Sales (201*290) 

ah n^n 

17 14.4 

1 ? 19.4 

19 17.9 

E 11.26 10 21.29 

Service (301-389) 

Agricultural, Fishery, 

50 54.9 

56 62.9 

SI 43,? 

77 72.0 

!3 75.Ov 34 ’2.34 

Forestry and related (401-461) 
Processing (500-59?) 

l 1.1 

1 1.1 




Machine Trades 1600-49?) 




1 .? 


JenchKnrt (700-795) 

3 3.3 



2 1.9 

* *, »* 

Structural Hurt (800-39?) 
Discellaneous (900-97?) 


1 l.i 

2 1 

1 .? 


Total 

91 100,0 

89 100.0 

97 100.0 

107 100.0 

14 100.00 17 100.?C 

tAge groups estreated by subtracting dates of 

fiirth fro. 

I January, 197?. 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630861 








225 


APPENDIX C TABLE 40 

USUAL OCCUPATION OF FEMALE LUN6 CANCER CASES DETEKITNEB BY LONGEST 
DURATION EMPLOYES AND AS REPOSTED BY RESPONDENTS 8! VITAL STATUS. 


CATEGORIES QF OCCUPATIONS 

CASES. 

Longest 

duration 

eiployed 

No. : 

LIVING 

Reported 

by 

resocndent 

No. 1 

CASES. 
Longest 
duration 
saploved 
No. 2 

DECEASED 

Reported 

4(11 

respondent 
No. : 

Professional, Technical, and 
Managerial (001-19?) 

4 10.9 

3 18.2 

27 t:.4 

2? 17.7 

Clerical and Sales <201-2991 

6 15.0 

11 20.5 

26 <:.? 

42 1°. 3 

Service 1301-389)t 

30 75.0 

25 59.1 

145 71.3 

134 63.2 

Agricultural, Fishery, 

Forestry and related (401-461) 


i 



Processing (500-599! 





Machine Trades (600-69?) 





Senchwort (700-795) 




T 

Structural Hork (800-999) 



i .5 

1 .5 

Miscellaneous (900-979) 



3 1.5 

: 1.4 

Total 

40 100.0 

44 100.0 

202 100.0 

212 100.0 

IServics includes Housewives: 

2 af Service occupations 

I of all occupations 

%.o 

67.5 

90.5 

52.1 

121 

B3.4 

59.9 

l!2 

e:.s 

27.8 

Uneupioyed, retired, disabled, on 
welfare, or too vague to code: 
Occupations unknown: 

4 


U 



Invilii rascsnse: 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630862 
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fiPPEMK C TABLE 40 (coucinued) 
USUAL 3CDJP3TIDK GF CGBPEEES SETEESIHEl BY LOWEST DURSTIQN EHPL3V63) 
Alt! AS REP5ETE0 BY EESP3BDEBT3 BY VITAL STATUS. 



COMPEERS. LIVING 

CONPEEBS. 

DECEASES 


Longest 

Reported 

Longest 

Resorted 


duration 

bv 

duration 

by 


eeolcved 

resoondent 

eeptoveO 

resconder.t 

CATEGORIES QF OCCUPATIONS 

Nc. : 

Ho. ; 

so. : 

Ha. 1 

Professional, Technical, and 
Managerial (001-199! 

15 19.5 

14 17.9 

10 s.: 

18 9.1 

Clerical and Sales (201-299) 

a i4.: 

13 14.7 

31 14.1 

33 14.3 

Service (301-389)1 

5 0 64.9 

SO 54.1 

142 74.0 

1*0 71.1 

Agricultural, Fishery, 

Forestry and related <401-4611 



1 .5 

i .5 

Processing (S00-599! 



1 .5 


Ischine Trades (600-4991 



i .: 

1 .5 

Ben dinar* (700-79'! 

1 l.I 


1 2.1 

: i.5 

Structural lark (BOO-899! 



1 .5 


HiscelUneous (900-9791 


1 1.3 

> c 

I .5 

Total 

77 100.0 

?8 100.0 

193 100.0 

197 100.0 

■Service includes House.ives: 

48 

4? 

129 

127 

1 of Service occupations 

96.0 

94.0 

90.8 

90.7 

2 of all occupations 

62.3 

60.3 

47.2 

64.5 

Joaepioyed,retired,disahle,cn 
.elf are, or too vague to code: 

1 


8 

n 


Qcaipatians unknown: 

Invalid resDcnses: l 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630863 
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APPENDtl C TABLE A! 

um samnw of feme luns canceb cash and cdupeess 

DETERNINEJ BY LONGEST DURATION EHPUYE3 BY SSKIN5 STATUS 

Cask Causers 


CATEGORIES OF OCCUPATIONS 

All 

Mo. 

Sinkers 
do. 1 

All 

He. 

Sinkers 
do. : 

Professional, Technical, and 
Managerial (001-19?) 

31 

28 «0.3 

25 

t? 48.9 

Clerical and Sales (291-2??! 

32 

32 190.0 

42 

23 54.3 

Service (301-389)t 

*7 C 

166 94.9 

192 

U4 59.4 

Agricultural. Fishery. 

Forestry and related 1401-461) 



1 

1 100.0 

Processing (590-55?! 



1 

1 too.o 

Machine Trades (600*69?) 



i 


SBRCtlHOrfc (790-795) 



5 

2 40.0 

Structural tort (300-89?) 

t 

l 100.0 

1 

1 100,0 

Hiscellaneous (900-979) 

T 

3 100.0 

1 

1 ICO. 9 

Total 

242 

230 95,0 

269 

160 59.5 

tin Bip toyed, retired, disabled, an 
welfare, nr infqriation vague: 
Unknown: 

15 

2 


9 


1Includes Housewife: 

Cases = 140 (B4.3Z), Csiaeers 

* 102 (BB.SIl. 




Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630864 
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APPENDIX C TABLE 42 

USUAL INDUSTRY OF FEME UK CANCER CASES AND 
COMPEERS DETERMINED BY LONGEST DURATION EMPLDYED. 


Cases Coiceers 


CATE5QRY OF INDUSTRY 

No. 

* 

No. 

v - 

Agricultural, Forestry, 
and Fisting (0001-0971) 



I 

.7 

Mining 11000-0971) 

i 

2.0 



Construction (1500-17991 

- 

2.0 



Manufacturing (2000-3999) 

17 

11.1 

17 

12.3 

Transoortation and 

Public Utilities (4000-4971) 

n 

l.j 

a 

5.3 

Mbaiesaie Trade (5000-5199) 

5 

2.0 

6 

4.3 

Retail Trade (5200-59991 

<0 

25.1 

:4 

24.5 

Finance, Insurance, and 

Real Estate (5000-57991 

IB 

u.a 

n 

B.O 

Services (7000-S999) 

SO 

19.2 

55 

29.° 

Public (Ministration 
19100-9721) 

7 

4.5 

6 

4,3 

Total 

153 

100.0 

113 

100.0 



: of 


' af 


Mo. 

Total 

NO. 

Total 

ineeployed,retired.disabled, 
ur on Mel fare: 

101 

40.2 

13? 

50,2 

Untaoun; 

T 


1 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630865 
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appekoti c table (3 


USUAL IfflUSTP.y OF FEMALE LLNS CAUSES CASES AND COMPEERS BETERNIHEB BY LDHEEBT aUSATISM EMPLOYED. BY ABE 


30-3! '/ears 40-49 years 

Cases Caioeers Cases Ccsoeers 
CATESORIES OF INDUSTRIES No. I Ns. I No. I No. : 


Agriculture, Forestry, and 
FIs,Sag (0100-397!) 

Hilling U900-1499I 
Construction (1500-17991 
Nanufacturing (MOO-399?) ! 50.0 

Transportation, Couunications, 

Electric, 5as, and Sanitary 
Services (MOO-4971) 

Nholesale Trade (5000-519?) 

Retail Trade (5200-5299! 

Finance. Insurance and 
Real Estate (4000-47991 
Services (7000-09991 1 50.0 

Public Adainistration (9100-9721) 


1 50.0 


1 50.0 


< 25.0 

1 4.3 

5 31.J 

: ii.9 

: to. a 


2 13.7 

4 'Z * 

5 41.7 
l 8.3 


total 2 100.0 2 16 100.0 12 100.0 

50-5° years 50-6? years 7 0 or lore years 

Cases Crnipeers Cases Coepeers Cases C:apaers 


CATE6C81ES OF INDUSTRIES 

Ha. 

I 

No. 

5 

He. 

\ 

Ho. 

“ 

Mo. : 

Ha. 

1 

Agriculture, Forestry, and 

Fishing (0100-0971) 

Nining (1000-14991 

Construction U500-i799) 


5.0 

i 

1.9 

: 

4,8 






Nanufactunng (2000-39991 

4 

3.7 

7 

13.2 

9 

12 .? 

9 

15.7 


: 

10.0 

Transportation, Canunications, 
Electric, Eas, and Sanitary 
Services (4000-4971) 



4 

7.5 

i 

1.6 


7.? 




Nhnlesaie Trade (5000-5199) 

1 

[.? 


3.S 

i 

1.6 

: 

Z.9 

0 7 t 

» 

5.0 

Retail Trade (5200-52991 

Finance, Insurance and 

16 

24.7 

11 

20.8 

16 

25.3 

15 

2?.4 

: 23. i 

4 

20.0 

Real Estate (4000-4799) 

6 

10.0 

6 

11.3 


11.3 

T 

5.? 

2 15.4 

2 

10.0 

Services (7000-8999! 

25 

41.7 

21 

39.4 

24 

38.7 

1 ? 

37.2 

7 53.9 

9 

45,g 

PuOIic Adiinistration (9100-9721 

s 

3.5 

1 

1.9 

•i 

j.2 

<9 

I.? 


2 

10.3 

fatal 

60 100.0 

53 

100.0 

62 

100.0 

51 100.0 

1 ! 100.0 

20 

100.0 


Cases Caipesrs 

Uns»ploved, 

Housewife, retired 103 12° 

UnJjnaxn: Z [ 

lAge groups esti«t 2 d by subtracting dates of birth frot l January. !???. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630B66 
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APPEND!* : TABLE 44 


USUAL INDUSTRY OF FEMALE L’JfiS CfiNCEP. CASES AHS COMPEERS DETERMINED ST 
ISM5EST DURATION fflPUJYH 9Y VITAL STATUS 

Cases Cotoeers 

Alive Deceased Alive Deceased 


CATE60RIE3 OF INDUSTRIES 

to. 

i 

So. 

T 

Ns. 

T 

No. 

T 

Agriculture, Forestry, sod 

Fishing 10140-0971) 







1 

1.1 

tuning (1100-10??) 

1 

4,0 


1.8 





Construction 11500-17??) 

l 

4.0 

: 

1.4 





Kanuficturing dOOO-J???! 

r 

12.0 

t< 

10,9 

9 

17.6 

8 

a .2 

Iransportation, Cauunications, 
6as, and Electric 

Services <4000-49711 



2 

1.6 

2 

!.? 

t 

5.? 

Wigiesate Trade (5000-5i??l 



3 

2.3 



3 

3.? 

Retail Trade (5200-52??) 

9 

32.9 

32 

25.0 

12 

::.s 

2 

25.1 

Finance, Insurance, and 

Real Estate 16000-67??) 

•» 

8.0 

16 

12.5 

4 

7.8 

7 

8.0 

Services (7000-8???) 

9 

32.0 

52 

40.4 

:i 

it.I 

!4 

!?.t 

Public Odiwistration (9100-9721 

2 

3.0 

<? 

t a 

7 

5,? 

T 

■* 

3.i 

Total 

25 100.0 

123 100.0 

51 100.0 

37 100.0 

tot in labor force: 

19 


84 


27 


li: 



Unknowji 3 1 

Total 25? 278 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630867 
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APPENDIX C TABLE *5 

USUAL INDUSTRY OF FEMALE LUNG CANCER CASES AND 
COMPEERS DETERMINED 3Y LONGEST DURATION EMPLOYED 
AMONG SMOKERS 

Cases CaiQEers 


C9TE60RIES OF 1MUS7RISS 

Ho. 2 

No. 

: 

floriculture, Forestry. jnd 

Fishing (0100-09711 


1 100.0 

lining 11000-1499) 

3 100.0 



Construction 11500-17991 

: ioo.o 



(lanuTacturing (2000-29991 

17 100.0 

10 

58.9 

Transportation. Caa.umcatinns, 
Electric, Sas and Sanitary 
Services (4000-49711 

2 100.0 

• 

27.5 

Wholesale Trade (5000-5199! 

: ioo.o 

2 

23.3 

Retail Trade (5200-52991 

:? ®?.5 

24 

70.6 

Finance, Insurance, and 

Real Estate (4000-47991 

19 100.0 

10 

90.2 

Services (7000-8999! 

57 95,0 

25 

63.6 

Public Adeinistratinn (9100-9721 

7 100.0 

3 

50.0 

Total 

149 97.4 

S3 

63.8 

Hot in labor force: 

95 

74 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630868 
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OTHDIK C TABLE 44 

ODDS RATIOS FOR EHPLQVHENT CF FEMALE UIN6 CAKCER CASES AND COMPEERS 
IN EITHER A HI6H SISK INDUSTRY SR A HIGH SISK OCCUPATION AND BY 
SMOKING STATUS 


Ever 

Cases 

Coipiers 

Odds 

95IC.I. 

Chi- 

9 

eiplayad 

No. 

l 

No 

l 

Ratio 

U» High 

Sauare 

Value 

Yes 

164 

63.3 

161 

57.? 

1.25 

.39 1.73 

U44 

n.$. 

Nc 

95 

26.7 

117 

42.1 





Total 

259 

100.0 

278 

100.0 






SM0KIK6 STATUS 






Ever 

Cases 

Comaeers 

Odds 

9522.1. 

Chi- 

9 

employed 

So. 

* 

So 

V 

Ratio 

Uw High 

Square 

Value 

Sucker*: 




* 





Yes 

161 

45.2 

102 

61.4 

1.17 

.73 1.77 

.64 

n.s. 

He 

96 

14.8 

44 

38.6 





fatal 

247 

MM 

144 

M,0 





Ncnsiokers: 









les 

3 

25.0 

59 

52.7 

7 

.08 1.16 

3.32 

n.s. 

Ho 

o 

75.0 

53 

47.2 





Total 

12 

100.0 

111 

100.0 






Hants!-Haansrel odds ratio: I.S3 . 70 1.51 .02 s.s. 

n.5. = net significant at the 5! level. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630869 
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t 


4PPSKK C MLS 47 

ODDS RATIOS m EMPLOYMENT QF FEMALE LUNG CftKCER CASES AMD C0KPEEF.5 
Iff EITHER A HI5H RISK INDUSTRY OR 4 KISH RISK OCCUPATION 0Y AGE 

95Z Confidenca 



Em! 


Coej- 

Odds 

interval 

Chi- 

3 

Age groups* oyed 

Cases eers 

Satis 

Low 

High 

Square 

Value 

30-3? vrs. 

Yes 

t 

2 

1.00 

.03 

29.81 

.01 

n.s. 


Ko 

1 

2 






40-44 vrs. 

Yes 

4 

2 

1.08 

.05 

18.92 

.01 

n.s. 


Ko 

s 

1 






45-4? yrs. 

Yes 

a 

13 

.44 

.12 

1.40 

1.60 

n.s. 


Ko 

9 

7 






50-54 vrs. 

Yes 

59 

28 

.92 

,35 

2.42 

.03 

n.s. 


Ko 

12 

11 






55-5? yrs. 

Yes 

41 

77 

2. II 

.98 

5.55 

r 71 

n.s. 


Ko 

U 

29 






50-54 vrs. 

y 5S 

58 

31 

1.04 

.4? 

2.30 

.02 

n.s. 


Ko 

22 

19 






55-6? vrs. 

Yes 

22 

29 

1.33 

.58 

3.04 

.45 

n.s. 


Ko 

14 

28 






70 * vrs. 

Yes 

21 

19 

1.3? 

.41 

3.1? 

.42 

n.s. 


Ho 

23 

29 






Total 

Y*5 

144 

til 

1.2211 

.85 

1.74 

1.19 

n.s. 


HQ 

95 

U7 








lAge calculated bv subtracting date if birth Pros the i January. 1979. 
tt Hantel'Haenszel estuate. 


i 

Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630870 






APPENDIX C TABLE 43 


ODDS SATIBS POR EHPLDYREHT OP PEHALE UK CANCER CASES AND CONPEEES 

III EITHER 9 KISH RISK INDUSTRY OR A HIGH RISK OCCUPATION BY AGE AND SHOEING STATUS 

Ever aacloved 
In a luaft risk 




occupation or 

Casas 


Coipeers 

Odds 

os: c 

• I. 

Chi- 

a 

Age groups* 

tndustrv 

No. 

I 

NO. 

* 

Ratio 

low 

High 

Sauara 

Value 

Sacked 











30 

- « yr 

Yes 

14 

58.3 

13 

41.9 

.as 

.25 

2.85 

.05 

n.s. 



No 

10 

41.7 

3 

38.1 






50 

* '? vr 

res 

s? 

75.0 

•n 

43.8 

1.70 

.33 

5.48 

2.16 

■us. 



Jfa 

33 

35.0 

:i 

3£.2 






SO 

- SB yr 

Yes 

5? 

45.4 

43 

62.3 

1.15 

.50 


.13 

n.s. 



Mo 

31 

34.4 

34 

37.7 







70 * yr 

Yes 

IS 

44.5 

9 

50.0 

.36 

,33 

3,42 

.07 

n.s. 



Ha 

<1*1 

33.7 

o 

50.0 






Tatal 

Yes 

[cl 

45.3 

102 

51.4 

1.22t 

.80 

1.24 

.25 

3.3. 



No 

Si 

34.3 

44 

3B.6 






.lever sacked 











30 

- 4? yr 

Yes 



o 

Bi.3 

.0? 

.01 

2.98 

2.45 

fi.5. 



No 

1 

100.0 

2 

18.2 






50 

- 5? vr 

Yes 



33 

6S.7 

.45 

.01 

24.08 

,15 

n.s. 



Vo 



10 

30.: 






40 

- 6? yr 

Yes 

t 



44.7 

.18 

.02 

1. SB 

2.88 

n. s, 



Na 

y 

37.5 

31 

55.3 







70 * vr 

Yes 

■> 


10 

33.3 

4.00 

.32 

4?. SO 

1.3! 

n.s. 



No 

1 

33.3 

20 

Si. 7 






Total 

Yes 

■* 


5S 

52.7 

.454 

.14 

1.40 

•.31 

n.s. 



No 

o 

75.0 

53 

47.5 








OVERALL HANTEL-HAERSZEL 

ESTIHATH: 



1.08 

.74 

1.5? 

.17 

n.s. 


Hantel-Haenscal sstiiate. 

IT n.s. = not iionificant at the 51 level. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630871 
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APPEND It C TABLE 4? 

DDSS RATIOS POP BffUKJHT 8F FEMALE LUKE CANCER CASED AND COMPEERS IN EITHER A 
MEN RISK INDUSTRY OP. A KISH RISK OCCUPATION SY PACK-YEARS OF CIEARHTES SHORED 


Pack-years Eysr 

Age groups! siakso employed 

Casas 

No. ! 

Coipeers 

Ho. : 

Odds 

Satis 

953 C.I. 

Lon High 

3u- 

Square 

3 

Value 

30 - 54 vr. L - 34.21 

Yes 

0 

47.37 

15 

57.69 

.66 

.20 

2.17 

.47 

I5.S. 

— 

Ha 

10 

52.63 

u 

42.31 






34.22 - 45.70 

Yes 

19 

72.00 

12 

80.00 

.64 

,14 

2.99 


n.s. 


Ho 

i 

28.00 

3 

20.00 






£5.71 *■ 

Yes 

12 

75.00 

3 

50.00 

2.00 

.42 

21.20 

1.26 

n.s. 


Ho 

4 

25.00 

i 

<* 

50.00 






55 - 44 vr. 1 - 34.21 

Yes 

16 

6 ?. 5? 

11 

64.71 

1.25 

.33 

4.73 

.11 

n.s. 


Ha 

7 

30.43 

6 

25.29 






34.22 - 45.70 

Yes 

32 

76.1? 

17 

42. ?6 

1.88 

.66 

5.41 

1,40 

n.s. 


HO 

to 

23.31 

10 

37.04 






45.71 * 

Yes 

2 ? 

70.73 

12 

66.67 

1,21 


4.00 

.10 

".a. 


Ho 

12 

’9 V 

6 

33.33 






65 * yr. t - 34.21 

Yes 

4 

40.00 

13 

65.00 

.36 

.08 

1.71 

1.70 

fl.S. 

— 

Ho 

6 

60.00 

7 

35.00 






34.22 - 65.70 

Yes 

14 

60.97 

12 

54.55 

1.30 

.40 

4.24 

.IE 

n.s. 


Ho 

9 

19.13 

10 

45.45 






65.71 * 

Yes 

u 

47.06 

4 

57.14 

.67 

.13 

3.44 

.24 

n.s. 


Ho 

18 

52.94 

T 

42.36 






OVEHAIL HANTEL-HAEIfSIEl 

Yes 

150 

26.28 

99 

19.18 

1.04 

.67 

1.51 

.03 

n.s. 


No 

S3 

57.31 

59 

90.92 






Haver sacked: 


12 


112 







'Joknaim duration sickedt 


14 


7 







Total: 


25? 


277 








I Age sstiuated by subtracting date at birtb Ira* I January. 197?. 
tln.s. - Not significant it the 51 level. 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630872 
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APPENDIX C 'ABLE 50 


QDOS RATIOS FOR EMPLOYMENT OF FFHALE LUNG CANCER CASES AND COMPEERS 
IN A HIGH RISK INDUSTRY 


Ever 

Cass 

Causers 300s 95” C.I. 

Chi- 

3 

ssaleyed 

Ho. 

t 

Ha. 

I Ratio U» High 

Sc-aars 

Value 

YS5 

150 

5T»° 

t« 

51.1 







t.Z2 .94 1.35 

1 ej 

1.5.1 

No 

10? 

42.1 

Ltt 

48.? 



Total 

259 

100.0 

278 

100.0 



ODDS RATIOS POP EMPLOYMENT OF FEMALE UiHE CANCER CASES AND COMPEERS 


IK A HIGH RISK 'NOUSTR'f 8V SHAKING STATUS 



Ever 

Cases 

Caioeers Odds ?5Z C.I. 

Chi- 

0 

eaoloved 

Ho. 

■ 

Ho. 

I Ratio Lo« High 

Square 

Value 

S.okers: 







Yes 

W 

5?, 5 

EC 

55.1 







1.18 .TO 1.74 

.13 

n.3. 

Ko 

100 

40.5 

71 

H.S 



Total 

247 

100.0 

166 

100.0 



Honsioksrs: 






Yes 

r 

55.0 

50 

44. i 







.41 .11 l.fcl 

1 ’1 

a.3. 

Ho 

? 

75.0 

S2 

55. < 



Total 

a 

100,0 

u: 

100.0 



Mantel-Hasnszel adds ratios 


1.57 .74 1.57 

.14 

(1.3. 

t a.s. = 

not sionificant at 

the 51 

level. 




Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


ei90592902 
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9PP3DIX C TABLE 51 


OSDS fiATISS FOR EMPLOYMENT 3F FEMALE UK BKCEP. CASES AKB COMPEERS 
III J HI6H RISK INDUSTRY ST ASE 


-‘iae Srauos 


Cases 

Coaaesrs 

Odds 

ocw 

C.I. 

Chi- 

0 

! 5 Tears! 

eyed 

Ho. 


Ho. 

l 

Ratio 

la* 

High 

Scuare 

Value 

30-24 yrs. 

Yes 

0 


0 


5.00 

.04 

711.90 

.44 

n.s. It 


No 

0 


•9 

if 

100.00 






15-39 vrs. 

Yes 

1 

50.00 

R 

100.00 

.20 

.01 

8.93 

.75 

n.s. 


No 

l 

50.00 

0 

.00 






<0-44 vrs. 

Ves 

4 

65.67 

2 

58,37 

1.00 

.05 

18.92 

.01 

‘.5. 


NO 


33.33 

1 

33.23 






45-4? vrs. 

Yes 

0 

52,94 

i: 

52.00 

1.04 

.30 

3.57 

.01 

n.s. 


Ho 

9 

*7.03 

12 

18.00 






50-51 vrs. 

Yes 

27 

47.50 

24 

48.87 

1.04 

.41 

2.83 

.01 

n.s, 


Ho 

13 

32.50 

13 

23.33 






33-3? vrs. 

YSS 

3? 

73.00 

29 

33.95 

<i ei 

142 

3.91 

5.08 

' 0.05 


HO 

13 

25,00 

24 

<845 






60-64 vrs. 

"es 

* n 

C- *T 

25 

30.00 

1.14 

.31 

2.42 


n.s. 


NO 

:b 

44.6? 

"5 

30.00 






45-49 vrs. 

Yes 

i? 

30.00 

29 

1942 

1.04 

.48 

*» ’C 

.01 

n.s. 


Ho 

i? 

50.00 

29 

50.88 






70-74 yrS. 

Yes 

14 

43.75 

M 

37.04 

1.32 

.46 

J. 77 


n.s. 


No 

19 

56.25 

17 

82.94 






75-7** vrs. 

Yes 

? 

11.67 

8 

3840 

1.18 

*>7 

.4, 

4.93 

.04 

n.s. 


Ha 

7 

38.33 

13 

41.99 






Tots] 

res 

150 

57.?2 

142 

31.08 

1.3 

,90 

i.Sl 

l.?3 

n.a. 


Ho 

10? 

13.08 

136 

40. ?2 







tAqs calculated ty subtracting date cf birth fra I January. 1979, 
11 Hints! - Haens:el sstnate. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630874 
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APPENDIX C TABLE 


ODDS RATICS FOR EMPLOYMENT QF FEMALE LUNG CflHCEP. CASES AND COMPEER* 
IN A HIGH RISK SIRSRT 3Y AGE AND SUCKING STATUS 

Ever awslcved 



in a Nicti risk 

Cases 


Ccaosars 

Odds 

952 

C.I. 

Chi- 

3 

Aqe aracasl 

industry 

Mo. 


Ms. 

J 

Ratio 

Law 

High 

Square 

Value 

Stoked 











30 - 4? rr 

Yes 

14 

58.3 

10 

47.6 

1.54 

.47 

5.01 

.51 

n.s. 


No 

10 

41,7 

11 

52.4 






50 - 5? .T 

Yes 

66 

71.7 

34 

58.6 

1.7® 

.90 

3.58 

2.75 

n.3. 


Ho 

26 

28.3 

24 

41.4 






SO - 69 yr 

Yes 

50 

55.6 

39 

56.5 

.96 

.51 

1.81 

.01 

.1.5. 


Hu 

10 

44.4 

20 

4o.S 






70 * yr 

Yes 

1 ? 

41.5 

0 

50.0 

.31 

.IT 

2.16 

1.66 

<1.3. 


No 

34 

55.5 

9 

50.0 






Total 

Yes 

147 

59.5 

92 

55.4 

1.231 

.81 

1.30 

.33 

n.s. 


Ho 

.100 

40.5 

7 4 

44.6 






Never soaked 











20 - 4? vr 

Yes 



7 

63.5 

.20 

.01 

$.04 

.99 

fl.S. 


Ho 

1 

100.0 

4 

36.4 


- 




50 - 59 vr 

Yes 



20 

60.6 

.66 

.01 

TC 

.04 

n.3. 


MO 



13 

39.4 






60 - 69 vr 

Yes 

1 


14 

36.8 

.24 

.03 

2*20 

1.79 

n.s. 


Mo 

7 

87.5 

24 

63.2 






70 * vr 

Yes 

T 


9 

20.0 

4.47 

.37 

58.25 

1.65 

a.s. 


No 

1 

33.3 

21 

70.0 






Total 

Yes 

7 


SO 

44. & 

.611 

.1? 

2.01 

.65 

*.3. 


No 

q 

75.0 

62 

55.4' 






OVERALL IHMTEL-HAENSZEL ESTIMATE! 




1.12 

.7? 

1.64 

.26 

R.S. 


Mantel-Haens:el astiaats. 

tt a.s. 2 not significant at the 5Z level. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630875 
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APPENDIX C TABLE S3 


FREQUENCY OF EMPLOYMENT OF FEMALE 
LONE CANCER CASES AND COMPEERS 
IN A HIGH RISK INDUSTRY 


Freauertcy 

of 

•ipicyient 

Cases 

No. : 

Ccapesrs 

No. X 

I 

S3 

38.7 

67 

47.2 

•j 

(3 

:o.o 


70 e 

: 

20 

is.: 

** 

13.5 

4 

u 

7.3 

i: 

3.5 

5 

9 

M 

3 

3.5 

6 

i 

*.0 

- 

1.4 

7 

1 


7 

1,4 

Total 

150 

100.5 

142 

100.0 

Hem: 

1.27 


2.08 


5.3.: 

M3 


1.37 


S.O' = Standard deviation. 




Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630876 
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mmu c me si 


ODDS MTUS FOR FREQUEHCK OF MPL0YKNT OF FEMALE U1H6 CANCER 
CASES AND COMPEERS IS A HI6H SISK INDUSTRY 


Trequency 

of 

eaoiovient 

Uses 

No. : 

Caioeers 

So. : 

Site 

Ratio 

952 C. 
Low 

r t 

High 

Chi- 

Sauare 

3 

Value 

Sever 

10? 

42.1 

136 

48.? 

1.00 





i 

SB 

"2,4 

57 

14.1 

1.03 

.70 

1.56 

.12 

•l.S. 

2 

IS 

17.1 

7*5 

** 

11.5 

1.75 

1.01 

2,?5 

4.57 

; 0.75 

I 

20 

7 7 

22 

7.? 

1.13 

.58 

:.i? 

.11 

h.S. 

4 

11 

1.2 

it 

4.1 

1.14 

.4? 

2.6? 

.0? 

n.s. 

5 

9 

3.5 

5 

1.3 

2.25 

.73 

6.80 

2.0? 

0 . 5 . 

6 

6 

2.3 

2 

i 

3.71 

.71 

18.82 

:.?i 

n.s. 

7 

i 

,4 

J. 

*7 

.52 

.06 

t.V 

’5 

n.s. 

Total 

250 

100 .0 

278 

100 .0 

t.:i« 

1.03 

1.74 

4.7? 

' 0.05 


I n.s. - not significant at the 51 level, 
tl Bantel-Haensisi sstiiata*. 

Bean tues 
opioyid: 

Standard 
deviation 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


^^80F,9 S902 
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5PFEHMI C TflSLE 55 


HBOS SflTIQS FOR FSE3UECF OF EHPUMENT SF FS4ALE LUHS CANCER CASES 
AM COMPEERS IN A H!6H RISK INDUSTRY 3Y ASE 


r requencv 

nf 

sipioyaent 

35 - 

Cases 

Ng. 1 

49 vears 

Coipeers 

Ha. Z 

Odds 

Ratio 

953 c.r. 
UN . 

High 

Chi- 

Sauars 

3 

Value 

Never 

ii 

44.00 

13 

43.33 

l.M 





l 

4 

16.00 

9 

30.00 

.53 

.13 

2,19 

.79 

n. a. 

2 ■» 7 

10 

40.00 

3 

24.47 

1.43 

.43 

5.05 

.3? 

n.s. 

Total 

25 

100,00 

TO 

100.00 

.94 

.38 

2,3? 

.'32 

n. 5. 



50 - 

59 years 







Hever 

26 

28.24 

37 

40.66 

1.00 





1 

24 

24.09 

24 

26.37 

1.42 

.67 

3.03 

.34 

n,5. 

2-7 

42 

45.45 

30 

32.97 

1.99 

1.00 

3.96 

3.91 

< 0.05 

Total 

?2 

toe .00 

91 

100.00 

1.71 

1.03 

2.84 

4.31 

< 0.05 


41 - 49 years 


Never 

42 

47.96 

54 

50.4? 

1.00 




1 

-Tf 

23.47 

24 

22 ,43 

1.10 

.55 

2.20 

.57 .1.3. 

2-7 

29 

28.57 

29 

27.11 

1 .1! 

.58 

2.13 

.10 n.s. 

Total 

99 

100.00 

107 

100.00 

1.11 

.69 

1.78 

.17 n.s. 


70 ar lore .years 


Never 

25 

56.82 

20 

62.50 

1.30 





1 

7 

15.91 

10 

20.83 

.84 

.29 

2.53 

.10 

n.S. 

*>-■> 

12 

2 7 .27 

B 

16.67 

1.30 

.64 

5.0? 

1.24 

n.s, 

Total 

44 

100.00 

48 

100.00 

1.26 

.60 

2.66 

>36 

n.s. 

MftNTEL-HfiENSIEL: 




1.29 

,96 

1.73 

2.31 

n.s. 


Never ..ployed CO to 34 years of age: Ccaoeers 1 2. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630878 
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AffWU C TABLE 24 

3DDS RATIOS FOP. fRESUEHCT OF EMPLOYHEHT OF FEMALE LUNG CANCER 
CASES m COMPEERS IN A HIGH RISK IMOUSTRY BY 3ROKINS STATUS 


frequency 

Saoked cigarettes 







of 

Cases 

Coipeers 

Odds 

952 C.I. 

Chi- 

p 

eiplOY*ent 

No. 

I 

Ho. 

7 

Ratio 

Lqh 

High 

Square 

'<al»e 

((ever 

too 

<0.5 

74 

44.4 

1.00 





1 

S7 

21.1 

48 

28.9 

.83 

.54 

1.93 

27 

n.s. 


44 

17.8 

t? 

li.4 

i.71 

.93 

1.17 

2.97 

a.s. 

3 

1? 

7 7 

12 

7.2 

L. 17 

.54 

2.56 

.16 

ft. s. 

4 

11 

4.5 

? 

4,2 

1.16 

.43 

3.14 

AO 

3.S. 

5 

0 

3.6 

4 

2.4 

1.67 

.49 

5.61 

.6? 

n.s. 

A 

4 

2.4 

1 

.4 

4.44 

.52 

37.67 

2.21 

n.s. 

7 

1 

.4 

1 

.4 

.74 

.05 

12.03 

.05 

n.s. 

Total 

247 

100.0 

146 

100.0 

1.224 

,90 

1,66 

1.65 

1.5. 


Never siaftsd cigarettes 






Never 

0 

75.0 

42 

55.4 

1.00 





Eaoloved: 










*fors than 










once 

2 

16.7 

:i 

27.7 

.44 

.09 

2.18 

1.04 

n.s. 

Goes 

l 

9,3 

t? 

17.0 


.0* 

3.05 

,01 

n.s. 

Total 

12 

100.0 

112 

100.0 

.411 

.12 

1.13 

1.96 

n.s. 

Overall Rantel-Haensael estieate: 


1.13 

.89 

1.32 

.70 

n.s. 



t Nantel-Haenstel estiiaU. 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


6i8 °£9e9 0 z 
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y '-"“£NU: ? C : Hr*.£ 3* 


juwTiC'ri uF sn&tffK&ir # -‘s^Mut 
u#B WNGE* SfiSSS ufcPt£-.S 
IM » witiH «i3h JMwSfPj 


iftaeer 

?f vsars 

SSQICVSS 

*‘o 

iasss 

WBC6BTS 

flO. \ 

1 - 5 

ST 

»?, 5 

IZ 

"a 

d - I'd 

£ 

iS .6 

lb 

■jt. 3 

li - u 

a 


i 

*.} 

15 •“ 

a 

ar 

& 

A3 

Total 

1*1 

]«M 

‘35 

IVM3.0 

Unknown: 

•3 


7 


* 8 sn: 



3.; 




Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630880 






APPENDIX C TABLE 53 


HOBS flATIQS FOR DUKATIOH OF ENPLQYflENT OF FSilALE LUN6 CANCER CASES 
ADD COIIPEERS IN A HIGH RISK INDUSTRY 


Nueher 
of years 
employed 

Cases 

Ha ! 

Coapeers 

Ha. : 

Odds 

Ratio 

951 C.I. 

Lon High 

Chi- 

Square 

P 

Value 

Never 

109 

43.4 

l!4 

50.2 

1.00 





i - 5 

a? 

24.3 

73 

1 

4.4 • 1 


71 

. 1 N 

1.69 

.25 

n.s.n 

4 - 10 

22 

8.3 

26 

9.6 

1.06 

.5? 

1.94 

.03 

n. s. 

11 - IS 

20 

8.0 

a 

3.0 

3.12 

1.32 

7.35 

7.32 

< 0.05 

16 ♦ 

32 

12.3 

26 

9.6 

t.S* 

.36 

2.73 

2.15 

n.s. 

Total 

'JnknoNn; 

250 

9 

100.0 

271 

100.0 

1.341 

1.02 

1,77 

4.32 

< 0.05 


t Mantel - Haenssel estimate. 

It n.s, - not significant at the 51 level. 

Kean years 

eeployed 10.34 yr 8.43 yr 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2 06363088 
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APPENDIX C TA 8 LE 5? 

ODDS BAUDS FOB DURATION OP ENPLOflfEiT OF FEMALE LONS CANCER OASES AND 
COMPEERS III A HIGH BISK INDUSTRY BY AGE 


faster 30 ■ *9 years 

af years Cases Coepeers DOBS SSI C.I. CHI- p 


eiplayed 

No. 

X 

No. 

I 

HftTIO 

Low 

High 

SQUARE 

VALUE 

Never 

11 

44,0 

15 

43.4 

1.00 





\< 10 

8 

: 2 .o 

16 

51.4 

.68 

.22 

2.16 

.43 

n.s.t 

) 10 

6 

24.0 



17.52 

.37 

343.54 

5.64 

C 0.05 

Total 

25 

100.0 

31 

100.0 








50 - 59 years 







Kever 

26 

IS. 9 

37 

41.4 

1.00 





\< 10 

44 

48,® 

40 

44.9 

1.57 

.81 

3.03 

1.76 

a.s. 

> 10 

20 

*n f\ 

•a.. L. 

12 

13.5 

37 

.99 

5.63 

3.93 

It. 3. 

Total 

90 

100.0 

39 

100.0 








40 -49 years 







fever 

47 

50.5 

54 

52.4 

1.00 





\t 10 


24.7 

33 

32.0 

•SO 

.41 

1.55 

.44 

fl.s. 

) 10 

23 

24.7 

14 

15.5 

1.45 

.78 

3.49 

1.74 

n.s. 

Total 

93 

100.0 

103 

100.0 








70 or tore years 






Never 

25 

59.5 

30 

42.5 

1.00 





\i 10 

It 

33.3 

12 

25.0 

1.40 

.55 

3.57 

.50 

a.s. 

) 10 

• 

7.1 

4 

12.5 

,40 

.14 

2.45 

.46 

n.s. 

Total 

42 

100,0 

43 

100.0 






KflNTEL-HAENSIEL: 




1.3 

,99 

1.33 

3.64 

n.a. 


Ate calculated By subtracting (ate of birth fros 1 January, 1979. 
Gnfcnasn (oration eiployed: Cases = 9, Coipeers - 7. 
n.a. - not significant it the 51 level. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630882 
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APPENDIX C TABLE 60 

ODDS RATIOS FOR DURATION OF EKPLQYHENT OF FEME LONS CANCER CASES 
AND COMPEERS IN A HIGH RISK INDUSTRY 3Y SMOKING STATUS 


Nufiber Sicked cigarettes 


of years 

Cases 

Careers 

Odds 

852 C.I. 

Chi- 

3 

aioloyed 

No 

j 

No. 

I 

Ratio 

Lqm 

High 

Square 

Value 

(lever 

100 

<2.0 

73 

<6.2 

1.00 





1 - 5 

56 

27.7 

52 

32.8 

.93 

.53 

1.49 

.10 

n.s. it 

i - 10 

21 

8.8 

14 

8.8 

1.10 

.52 

2.20 

.06 

n.s. 

a - is 

19 

a.a 

& 

3.8 

2.31 

.88 

6.07 

3.02 

n.s. 

16 + 

32 

13. < 

13 

8.2 

1.80 

.38 

3.66 

2.65 

n.s. 

Total 

538 

100.0 

158 

100.0 

1.2tt 

.90 

1.71 

1.70 

n.s. 

Ninher 

Sever saoked cigarettes 





of years 

Cases 

Cotpeers 

Odds 

852 C.I. 

Chi- 

P 

eaployeil 

No 

5 

No. 

t 

Ratio 

loa 

High 

Square 

Value 

Never 

9 

75.0 

62 

55.4 

1.00 





l - 5 

1 

8.3 

22 

20.5 

.30 

.04 

2.50 

1.38 

n.s. • 

6 - 10 

l 

8.3 

12 

10.7 

.57 

.07 

4.86 

.26 

n.s. 

11 - 15 

l 

8.3 

2 

1.3 

3.M 

.28 

41.87 

1.05 

n.s. 

16 ♦ 



13 

11.6 

.:< 

.01 

4.45 

1.06 

n.s. 

Total 

12 

100.0 

112 

100.0 

.501 

.17 

1.50 

1.55 

n.s. 



OVERALL NANTEL-HAENSZEL ESTIMATE! 1.14 .84 1.55 .70 n.s. 

4 Kantal-Haenszel estimate. 

44 n.s, - not significant at the 51 level. 

Unknown: ? cases (stoked), 7 coipeers fsaoked). 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630883 
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vis*-££ra lit j SJik jsSySt^i 2 *uy8 73 yjjt&s caa: 


Ever 

enoloyeo 

Cases 

NO. * 

Ceaneers 

80* * 

uses 

Satie 

35* C. i. Gil- 3 

uoM 'man Sawre vaius 

•«5 

5*.» 

135 






,.^r 

.H .. =i m. 


1 i'i *Ji c 

i«m 5;.* 



•«s: 

£53 Iw.® 

c7S l&.s 



GOK wrj 

GS FGk EJlPtihffQiT’ Or rrrtsLc UiJfi Ch«C=? CftSES 4ND 


•rt <tI3l SIS* 1 

IfifciST?' f»I3P T G Gft uuaiNG 1353 ft 5«&:i£ STfl;‘jS 


Cases 

Coaaeers 

Ocas 

•JC^ r . 

aT, 5»;»sc 

NIJ, 

so, % 

i5 ' : - 

*«* “- 1 vs; " 


'S3 

:ii1 55/3 

4 i 

!i.- 

» 

lift **.: 

~S 


'«5i 


165 


?J0ft9KtfSi 

»e; 

3 

•a 

a£,a 

‘10 

•5 75/3 

64 

57. t 


\l 'M.-i 

— 

iw.a 

■"anrei-r:. 

sens-ei was rsv 

iOt 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630884 
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APPENDIX C TABLE it (conciaued) 

odds mm for employment or fehale loss mss. cases aho 

COMPEERS IK A HIGH RISK INDUSTRY PRIOR TO OS QMS 195? 

Ever Cases Caipeers Odds 951 C.I, ' Chi- p 


eiploytd 

Ko. 

i 

Ho. 

* 

Ratio 

Lax Hiqh 

Square Value 

Yes 

128 

< 7,4 

116 

<1.7 

1.34 

.?? i.b: 

2.90 o.s. 

So 

131 

50. S 

162 

58.3 




Total 

259 

100.C 

276 

100.0 




onus RATIOS FOR EMPLDYKEHT OF FERRIS LORE CARCER CASES ARE 


CDilPEERS IH A RICH BISK IJDUSTBY PBIDR TO 08 DUBJHS 1955 BT SROKINE STATUS 

Ever 

Cases 

Coiqeers 

Odds 

952 C.I. 

Chi- p 

eiplayed 

Ho. 

V 

Ka. 

l 

Ratio 

Lax High 

Square Value 

Stokers: 








Yes 

125 

50. & 

71 

43.0 

1.34 

.91 2.02 

:,2B 

Ha 

122 

49.4 

8 4 

57.0 




Total 

247 

100.0 

165 

100.0 




lta5«alcers; 







Yes 

3 

25.0 

45 

40.2 

.50 

.13 1.93 

1.05 

K» 

? 

75.0 

6? 

».* 




Total 

12 

100.0 

112 

100.0 





Mantel-Haenszel adds ratio: 1.24 .85 1.81 1.25 n.s. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630885 
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«?9»« C TABLE El (continued) 

0058 RATIOS FOR EKPU1YHENT OF FEMALE LONS CANCER CASES AND 
COMPEERS IN A HIGH RISK INDUSTRY PRIOR TO OR SURENS IW 

Ever Cases Coipesrs Odds ”51 C.I. Chi- j 


saoUveii 

Ha. 


NO. 

7 

Ratio 

Low 

Hiqti 

Square Value 

Yes 

99 

38.2 

91 

32.7 

1.27 

.89 

1.31 

1.54 n.s. 

No 

160 

SI.8 

187 

67.3 





Total 

25? 

100.0 

278 

100.0 





OODS RATIOS FOR EMPLOVKENT OF FEMALE LUN5 CANCER CASES AND 


COMPEERS IN A HIGH RISK INDUSTRY PRIOR TO OR DURING 1949 BY SHDKINS STATUS 

Ever 

Cases 

Coipesrs 

Odds 

952 C.i. 

Ch:- 3 

eiployed 

No. 

1 

No. 

1 

Ratio 

U« 

Hi git 

Sdusre Value 

Seekers: 









Yas 

97 

19.5 

54 

• 3.9 

t.26 

.52 

1.90 

1.20 

No 

150 

40.7 

109 

66.1 





Total 

247 

100.0 

165 

100.0 





Nonsanker 5 : 








Yes 

2 

16.7 

7* 

31.3 

.44 

.99 

3.11 

2.32 

No 

to 

02.3 

77 

69.8 





Total 

12 

100.0 

112 

100.0 






Nantel-Haenszel cede ratio: 1.16 .78 1.72 .54 a.a. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630886 
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APPENDIX C TABU 52 


CDQS RAfEQS FOR RltPLCYHSNT QF FEMALE CUHfi CANCER CASK ANQ 
COMPEERS IN A HIGH RISK OCCUPATION 


Ever 

Cases 

Carosers 

Odds 

852 C.I. 

ffli- 

a 

eiolaved 

No. 

>r 

NO. 

I 

Ratio 

Low High 

Sonars 

Value 

Yes 

71 

30.5 

70 

25.2 

1.30 

.39 1.90 

1 . 8 ? 

fl.S. 

Nd 

180 

61.5 

208 

74.8 





Totat 

258 

100.0 

278 

100.0 





OODS RATIOS FOR aHMr OF FSNS1.E UIN 6 CANCER CASES AND 
CORPEEHS IN A HI 6 H RISK OCCUPATIOK BY SflOKINE STATUS 



Ever 

Casss 

Co«peers 

Hits 

851 C.I. 

Chi- 

a 

SMlCySS 

No. 


No. 

I 

Ratio 

U» Hipti 

Spuart 

Value 

Snoters: 









Yes 

?? 

12.0 

12 

25.3 

1.38 

.38 2.18 

2.14 

IS.5. 

No 

lie 

18.0 

124 

74.7 





Total 

247 

100.0 

1SS 

100.0 





Nonseokers; 









Yes 

0 


28 

25.0 

.12 

.01 2 . 0 ? 

:jo 

i7.5. 

Ha 

12 

wo.o 

84 

75.0 





Total 

12 

100.0 

112 

100.0 





Nantel-Raenszel odds ratios 


1.21 

.78 1.85 

.74 

n.s. 


fi.s. s not significant at the SI level. 


o 

co 
Cf> 
CO ' 

o 

05 
Co 
\J . 


c> 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX C TABLE 63 


DDK RATIOS FOR QlPLBYBEUT OF FHHAL£ LONG CANCER CASES AND 
COKPGESS IK A KISH RISK OCCUPATION SY AGE 


Aoe Groups 

Eapl- 

Cases 

Ccaqears 

Odds 

953 

C.I. 

Chi- 

0 

15 Years) t 

ovsd 

NO. 

V 

HO. 

3 

Ratio 

Leu 

High 

Sauare 

Value 

30-34 vrs. 

Yes 





5.00 

,04 

711,90 

.44 

( 1 . 3.44 


No 



2 

ICO.00 






35-39 yrs. 

Yes 





1.00 

.01 

yt 1 ? 

.01 

n.s. 


He 

2 

100.QO 


100.00 






40-44 yrs. 

Yes 

t 

16.6? 

i 

33.37 

.40 

.02 

10.01 


fi.S. 


No 

e 

33.33 

2 

44.67 






45-4? vrs. 

Yes 

4 

23.51 

0 

36.00 

.55 

.14 

2.1? 

. 7 4 

r.,s. 


No 

13 

74.47 

15 

44.00 






50-54 yrs. 

Yes 

[4 

35.00 

a 

20.51 

2.09 

.76 

3.75 

2.06 

n.s. 


Ho 

2i 

45.00 

71 

70.43 






55-59 yrs. 

Yes 

is 

34,62 

t: 

25.00 

2.59 

.68 

f 71 

1.15 

n.s. 


Ho 

34 

45.35 

39 

75.00 






40-64 vrs. 

*55 

:t 

35,00 

20 

40.00 

.81 

,37 

1.78 

.29 

"..S. 


HO 

TO 

45.00 

30 

40.00 






55-49 vrs, 

Yes 

0 

23.48 

12 

21.05 

1.16 

.44 

3.1! 

.0? 

n.s. 


No 

2? 

74.22 

45 

78.95 






70-74 vrs. 

Yes 

0 

23.11 

5 

18.52 

1.72 

.30 

5.95 

■ 4 * 

n.s. 


No 

33 

71.88 

22 

81.48 






75-79+ yrs. 

Yes 

3 

25.00 

2 

9.52 

3.17 

.45 

22.42 

1.42 

n.s. 


No 

9 

75.00 

19 

90.48 






Total 

Yes 

79 

30.50 

70 

25.18 

1.25 

.35 

1.33 

1 <10 

. 1 . 3 . 


No 

180 

59.50 

208 

74.32 







tftqe calculated by subtracting date af birth fra* l January, 1979. 
44 Hantel - Haenszel estiaate. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630888 
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APPENDIX C TABLE i* 

5SBS RATIOS FOR SHPLOYMEMT 3F F0ALE LUNS CAKCER CASES AND 
COMPEERS IH A HIGH RISK OCCUPATION BY AGE AND SR9KIH6 STATUS 

Ever espieved 


Age groups* 

in a high risk 
occupation 

Cases 

No. 


Ccipeers 
No. : 

Odds 

Ratio 

952 

Lon 

C.I. 

High 

Chi- 

Square 

3 

Value 

S.oksd 











30 - « yr 

res 

5 

20.8 

c 

4 

23.3 

.at 

.21 

3.44 

'At 

t.s. 


No 

19 

79.2 

16 

76.2 






50 - 59 vr 

Yes 

32 

It. 8 

it 

>• 

20.7 

2.04 

.95 

4.40 

:.n 

n.s. 


No 

to 

65.2 

46 

79.3 






60 - 69 yr 

Yes 

:o 

31.3 

21 

30.4 

1.14 

.53 

:.2t 

. 15 

3. 


Ha 

60 

66.7 

>8 

59.4 






70 * vr 

Yes 

12 

29.3 

4 

22.2 

1.45 

.40 

5.:i 

1 71 

(1.3. 


No 

29 

70.7 

it 

77.8 






Total 

Yes 

79 

32.0 

42 

1 C - 

t.tot 

.90 

2.13 

2.19 

"..a. 


No 

163 

68.0 

324 

74.7 






Never sacked 











30 - 4? vr 

Yes 



= 

45.5 

.39 

.01 

11.76 

,:o 

1.3. 


No 

l 

100.0 

6 

54.5 






50 - 5? vr 

Yes 



9 

77 7 

2.58 

.05 

139.34 


n.=. 


to 



24 

72.7 






aO - 69 vr 

Yes 



11 

23.9 

.14 

.01 

2.65 


n. 3. 


. No 

8 

100.3 

17 

71.1 






70 + vr 

Yes 



3 

10,0 

1.12 

.05 

26.59 

.01 

.1.3. 


No 

3 

100.0 

77 

90.0 






Total 

Yes 

0 


28 

25.0 

• 41t 

.0" 

1.80 

1.41 

<4. 5 # 


No 

12 

100.0 

34 

75.0 







OVERALL IMTEL-tMSZEL ESTIMATE: 



1.24 

.92 

1.90 

1.02 

fl.S. 


Mantel-Haenszel estinate. 

U n.s, = not significant at the 51 level. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


206363088? 
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APPENDIX C TABLE $6 


25DS RATIOS FOR F=E3U£HCY QF E1PU3YS0T OF FEKALE LUNG CANCER OASES AND 
CQKPGGRS IN A KISH RISK QCMTIQN 


Freuuencv 

af 

eiiDlovient 

Cases 

Ha. 

«» 

* 

Coipeers 

No. : 

Odds 

Ratio 

951 C.I. 
La* 

High 

Chi- 

Squ=rs 

a 

Value 

Never 

[80 

$9.5 

203 

74.8 

1.00 





1 

42 

18.2 

30 

10.8 

1.62 

.97 

2 .6? 

3.47 

n.s.t 

. 2 

17 

8.8 

22 

7.9 

.8? 

.46 

! ’T 

.11 

n.s. 

3 

9 

3.3 

$ 

2.2 

1.23 

.$1 

4.96 

1.07 

n.s. 

4 

3 

1.2 

t 

2.3 

,30 

.13 

1.94 

1.03 

.1.3. 

5* 

8 

3.! 

3 

1.8 

1.83 

.59 

3.73 

1.16 

n.s. 

Total 

259 

100.0 

278 

100.0 

t.29lt 

.92 

1.82 

i ia 

n.s. 

Mean tiles 










saploved: 

2.11 


2.19 







Standard 










deviation: 

1.3 










APPENDIX C TABLE $7 


ODDS RATIOS FOR FREQUENCY OF EHPLBYtlENT OF FENALE LUNG CANCER CASES AND 
CODERS IN A HIGH RISK OCCUPATION BY SMOKING STATUS 


Frequency Sacked cigarettes 


D i 

eeployient 

Cases 

Ka. 

: 

Co.peers 

8 a. 2 

Odds 

Ratio 

952 C.l. 

Low High 

Chi- 

Square 

3 

Value 

Never 

168 

68.0 

124 

70.7 

1.00 





1 

42 

17.0 

13 

7.3 

2.39 

1.23 

4.63 

6.07 

t 0.05 

2 - U 

37 

15.0 

29 

17.5 

.94 

.55 

1.61 

.05 

n.s. 

Total 

247 

100.0 

166 

100.0 

1.4011 

.93 

2.10 

2.53 

1.3. 


Never siaketi cigarettes 






Never 

12 

100.0 

94 

75.0 

1.00 





r 



17 

15.2 

. 1 ? 

.01 

3.42 

1.55 

n.=. 

2 - 11 



11 

9.9 

.29 

.02 

5.3Q 

.77 

i.i. 

Total 

12 

100.0 

112 

100.0 

.2344 

.04 

1.54 

2.22 

n.s. 

Overall Hants!-Haenszel estiiats: 


1.24 

.33 

1.S3 

1.10 

i.s. 

l n.s. * 

net significant at the 52 

level. 







It ftantel-Haenszsl estiaate. 


fv> 

o 

O'* 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


■3630891 






Z55 


APPENDIX C TABLE 28 

QMS RATIOS FOR FREQUENCY OF EMPLOYMENT OF FEMALE LONS CANCER CASES 
AND COMPEERS IN A HI 6 H RISK OCCUPATION 9Y AGE 


Nuaber 

:f tiies 
eaolaved 

40 - 49 
Case 

No. : 

years 

Casneer 

No. S 

Odds 

Ratio 

951 I 

IM 

:.r. 

High 

Chi- 

jcuare 

D 

Value 

Never 

18 

?8.3 

18 

44.3 

1.00 





I 

4 

17.4 

2 

7.1 

2.00 

.32 

12.33 

.57 

It.S. 

2-11 

l 

4.3 

a 

28.6 

.13 

.01 

1.10 

4.47 

< 0.05 

Total 

23 

100.0 

28 

100.0 

.52 

.14 

1.46 

1.21 

It.S. 



50 - 59 years 







Never 

40 

45.2 

70 

74.2 

1.00 





1 

16 

12.4 

3 

8.8 

•. 7T 

4. *v 

.23 

5.83 

3.41 

n« a. 

2-11 

15 

15.5 

13 

14.3 

1.35 

.59 

3.04 

.51 

n.s. 

Total 

21 

100.0 

21 

100.0 

1.73 

,25 

3.16 

3.14 

It.S. 



50 - 69 years 







Never 

SB 

68.7 

75 

70.1 

1.00 





1 

15 

15.2 

1? 

17.8 

.87 

.41 

1.85 

1 7 

It. 3, 

2-11 

14 

15.2 

13 

12.1 

1.34 

.51 

7.03 

.56 

n.s. 

Total 

00 

100.0 

107 

100.9 

1.07 

.42 

1.95 

.05 

n.s. 



70 or 

•ore years 






Ksvtr 

32 

72.7 

(i 

95.4 

1.00 





1 

7 

15.2 

1 

2.1 

8.97 

L05 

74.67 

5.51 

< 0.05 

2 -U 

j 

11.4 

4 

12.5 

1.07 

.30 

3.82 

.01 

n,s. 

Total 

44 

IOQ.O 

48 

100.0 

2.23 

.34 

5.93 

2.59 

n.s. 

OVERALL ItANTEL-KAENSZEL: 



1.30 

.71 

1.85 

2.12 

n.s. 


Never eaplcyed 30 to 39 years af age; Cases = 2i Coipeers * 4, 

* Age calculated by subtracting bate af birth frai l January, 19??, 


Source: https://www.industrydocuments.Cicsf.edu/docs/zlbjOOOO 


20636308?2 




■ I 


2063630893 



Source: https://www.industrydocuments.ucsf.ed t/d cs/zIbjOOOO 
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APPENDIX C TABLE :0 


SUES RATOS FOP DURATION OF EMPLOYMENT OF FEilALE LOUS CANCER CASES 
AND C0NFEE8S IN A NISH RISK OCCUPATION 


Xuatisr 
of years 
aapUyetl 

Cases 

No. t 

Caipeers 

No. : 

Odds 

Ratio 

952 C.I. 

Is* High 

Cht- 

Square 

3 

Value 

Never 

130 

71.1 

208 

76.3 

1.00 





1 - 3 

2? 

U.5 

18 

6.6 

1.34 

1.00 

1.44 

3.94 

' 0,05 

A - 6 

i: 

4.7 

13 

4.4 

,77 

.34 

1.64 

.16 

n.s.tt 

7*o 

5 

2.0 

8 

3.0 

.72 

.23 

2.25 

.32 

n.s. 

10 ♦ 

27 

10.7 

1? 

7.0 

1.44 

.88 

I. OS 

2.50 

It.5. 

Total 

253 

100.0 

271 

100.0 

1,331 

,03 

1.88 

2.45 

n.s. 

Unknown: 

6 


7 







Mean years 










eiployed: 

?,8? 

ST 

8.73 yr 











APPENDIX C TABLE 71 




ODDS RATOS FOR DURATION OF EMPLOYMENT OF FEMALE LONE CANCER CASES 



AND COMPEERS IN A HIGH RISK OCCUPATION BY SNOKIKS STATUS 


Umber 

Slaked cigarettes 





of years 

Cases 

Ccipeers 

Odds 

855 C. 1. 

Chi- 9 

eaploysd 

No. 2 

Ho. 


Ratio 

Lo» 

Nigh 

Square Value 

Never 

169 69.7 

124 

77.S 

1.00 




1 - 3 

29 12.0 

9 

5.4 

2.38 

1.08 

5.20 

4.93 : 0.05 

4 - 6 

12 5.0 

12 

7.5 

.74 

.32 

1.70 

.51 n.s.tl 

7 - 9 

5 2.1 

? 

1.8 

1.23 

.28 

5.24 

.09 it.s. 

10 ♦ 

27 11.2 

12 

7.5 

1.66 

,31 

3.41 

1.94 n.s. 

Total 

241 100.0 

160 

100.0 

!.4tt 

.88 

2.25 

1.44 n.s. 

Kuiber 

Haver sicked cigarettes 





of years 

Cases 

Coipeers 

Odds 

85Z 8. 

_ r t 

Chi- p 

aiptoyed 

No. 2 

No. 

1 

Ratio 

Lee 

Nigh 

Square Value 

Never 

12 100.0 

84 

75.7 

.12 

.01 

2.14 

2.87 n.s. 

l or sore 

0 

27 

24,3 





Total 

12 100.0 

U1 

100.0 






NANTEL-HAENS2EI ESTIMATE: 1.31 .87 US 1.71 3.;. 

Unknown S cases (sided!, S coicesrs (sided!, t cc.peer (never Slaked). 
IHantel-Haenszel ecu late, 
i! n.s, = not significant it the 51 level 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630894 
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APPENDIX C TABLE 72 

ODDS RATIOS FOR DURATION OF ESPLMIEST OF FEMALE LM CANCER CASES 
AND COMPEERS IN A HIGH SISK OCCUPATION ST AGE 


Huatier 
of years 
eiplayed 

Cass 

Ho. 

30 - 

4? years 
Coapeer 

Ho. : 

Odds 

Ratio 

55: C.I. 

Ln. Nigh 

Chi- 

Square 

P 

Value 

Never 

:o 

80.0 

22 

71.0 

LOO 





1-3 

t 

4.0 

3 

9.7 

.37 

.04 

3.82 

,75 

n.s.t 

4 + 

4 

14.0 

6 

19.4 

.7! 

.18 

2.98 

.1? 

n.s. 

Total 

25 

LOO. 0 

:i 

100.0 








50 - 

5? years 







Mevsr 

40 

65.? 

70 

77.8 

LOO 





1 - ! 

15 

14.5 

4 

4.7 

2.52 

1.04 

7.99 

4.42 

C 0.05 

4 + 

16 

17.4 

If 

15.4 

1.33 

.40 

3.00 

.50 

n.s. 

Total 

51 

100.0 

50 

100.0 








40 - 

69 years 






Sever 

68 

72.3 

75 

73.5 

1.00 





1 - 3 

S 

6.4 

1 

4.1 

.55 

.30 

2.55 

.01 

n.s. 

4 + 

20 

21.3 

20 

19.6 

i.10 

.55 

2.22 

.08 

(1.5. ' 

Total 

?4 

100.0 

102 

100.0 








70 or lore years 






Never 

32 

74.4 

41 

85.4 

LOO 





1 -3 

7 

16.3 

L 

4.2 

4.48 

.37 

23.07 

3.70 

n.s. 

4 t 

4 

5.3 

5 

10.4 

1.03 

.25 

4.13 

.01 

n.s. 

Total 

43 

100.0 

48 

100.0 






MNTEl-HflENSZEti 




1.34 

.92 

1.92 

2.39 

n.s. 


Unknown: 6 7 

Never aiployed 30 Is 35 years of sge: Cases = 2; Cospeers = A. 

Age calculated by subtracting date of Mirth fro« l January, 1575. 
1 n.s. = not significant at the 51 level. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


^063630895 
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APPEND!! C TABLE 73 

ODDS RATIOS FOR SHPUJfflENT Of RESALE L1IN6 CANCER CASES AND 
CONPEERS IN A HISH RISK OCCUPATION PRIOR IQ OR OURINS 1«M 


Ever 

Cases 

Couesrs 

Odds 


Chi- 

P 

eiplayed 

No. 

Z 

Ho. 

f 

Ratio 

Law 

High Square 

Value 

Yes 

72 

27.8 

65 

23.4 

1.26 

.Si 

1.34 1.15 

n.s. 

No 

18? 

72.2 

213 

7U 





Total 

25? 

100.0 

278 

100.0 





ODDS RATIOS FOR EHPLQYEENT Of FENALE LONS CANCER CASES AND 


CONPEERS IN A HISH RISK OCCUPATION PRIOR TO OR OURINS 1969 BY BROKING STATUS 

Ever 

Cases 

Co.peers 

Odds 


Chi- 

P 

eipioyed 

Ho. 

* 

No. 

• 

Ratio 

Law 

High Square 

Value 

Smokers: 









Yes 

jw» 

29.1 

Ad 

21.2 

1.2? 

.92 

2.02 1.20 

1.5. 

HQ 

ITS 

70.7 

125 

75.8 





Total 

247 

100.0 

165 

1C0.0 





Honsiokers 









Yes 

0 

.0 

25 

aa i T 

.14 

.01 

2.10 2,4? 

n.s. 

Ha 

12 

100.0 

87 

77.7 





Total 

12 

100.0 

112 

180.0 





Naotel-tas:el adds ratio: 


1.14 

.73 

1.76 .33 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630896 
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APPENDIX C TABLE 73 (continued) 

ODDS MUGS FOR EltPUMEflT OF FEMALE LUN6 CANCER CASES AND 
CDNPEERS IN A KISH RISK OCCUPATION PRIOR ID OR DURING 1959 


Ever 

Cases 

Careers 

Odds 


Chi- 

P 

eiqloyed 

No. 

I 

Ho. 

1 

Ratio 

Lav 

High Square 

Value 

Yes 

59 

22. S 

54 

19.4 

1.22 

.21 

1.35 .72 

0.5. 

Ha 

200 

77.2 

224 

30.6 





Total 

259 

100.0 

270 

100.0 





ODDS RATIOS FDR EMPLOYMENT OF FEMALE LONG CANCER CASES AND 


CONPESRS IN A HIGH RISK OCCUPATION PRIOR TO OP. DURING IPS? !» SNORING STATUS 

Ever 

Cases 

Coipeers 

Odds 


Chi- 

? 

eiployed 

No. 

! 

No. 

x 

Ratio 

Lott 

Hiqh Square 

Value 

Sukers: 









Tes 

59 

23.9 

33 

20.0 

1.2S 

.78 

2.53 .06 

El.5. 

No 

138 

76.1 

132 

80.0 





Total 

217 

100-0 

165 

100.0 





Monsiokersa 








Yes 

0 

.0 

21 

18.3 

.17 

.01 

2.99 L.S6 

a. s. 

Ho 

12 

100.0 

91 

31.3 





Total 

12 

100.0 

112 

100.0 





lantel-Haensiei aids ratio: 


1.12 

.70 

1.79 .23 

ft. 5. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630897 
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APPEMH C TABLE 72 (continued) 

ODDS RATIOS FOR EHPlflYHENT OF FERALE LUN6 CflHCER CASES AM 
COHPEESS IH A HISH RISC aCOMTKM PRIOR 10 OR OIIRIIIS 1949 


Ever 

Cases 

Cp.peers 

Odds 



Chi* 

P 

eiplayed 

Ho. 

T 

Ho. 

I 

Ritia 

Lqm 

High 

Square 

Value 

Yes 

50 

19.1 

J4 

12 .? 

1.41 

1.01 

2.54 

:.S7 

n.s. 

No 

209 

30.7 

242 

97.1 






Total 

259 

100.0 

278 

too . 0 






ODDS RATIOS FOR EAPIOYAENT OF FERALE LORE CANCER CASES AND 



CORPEESS M A JOT SIS* OCCOPATIDR PRIOR ID US DORMS 1949 jy SIMMS SWTUS 

Ever 

Cases 

Ccipeers 

Odds 



Chi- 

P 

uployed 

Ho. 

9 

Ho. 

I 

Ratio 

Ion 

High 

Square 

Value 

Sjolrars: 










Yes 

SO 

20.2 

07 

14.4 

1.30 

.77 

1 41 

.93 

n.s. 

No 

197 

7?. 8 

128 

82.4 






Total 

247 

100.0 

145 

109.0 






Honsickersi 









Yes 

0 

.0 

9 

8.0 

.44 

.02 

?.?5 

.33 

n.s. 

Ha 

12 

100.0 

m 

92.0 






Total 

12 

100.0 

112 

100.0 







Bantel-Haenszel odds ratios 1.24 .IS 2.04 ,40 n.s. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630898 





APPENDI* C TABLE 74 


ODDS RATIOS PCS EMPLOYMENT OF FEMALE IUN6 CANCER CASES ANO COMPEERS 
IN BOTH A HIGH RISK INDUSTRY AND A HIGH RISK OCCUPATION 


Employed in 


both industry 

Cases 

Coipeers 

Odds 

95Z C.I. 

Chi- 

9 

and occupation 

No. 

I 

No. 

I 

Ratio 

Lqn High 

Square 

Value 

Yes 

65 

25.1 

51 

18.3 

1.49 

.99 2.24 

5.61 

>.05 

No 

194 

74.9 

227 

81.7 





Total 

259 

100.0 

278 

100.0 






ODDS RATIOS FOR EMPLOYMENT OF FEMALE LUNG CANCER CASES AND COMPEERS 
IN BOTH A HIGH RISK INDUSTRY AND A HIGH RISK OCCUPATION BY SMOKING STATUS 

Employed in Slotted cigarettes 

both industry Cases Coipeers Odds 952 C.I. Chi- a 

and occupation No. I No. X Ratio Low High Square Value 


Yes 

65 

26. J 

32 

19.3 

No 

152 

73.7 

134 

30.7 

Total 

247 

100.0 

166 

100.0 


Never slotted cigarettes 

Yes 



19 

17.0 

HO 

12 

100.0 

93 

83.0 

Total 

12 

100.0 

112 

100.0 


Mantel-Haens:el odds ratio: 1.34 ,34 2.13 1.51 a.s. 

n.s. * not significant at the 51 level. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


M 80 £ 9 E90e 
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APPENDIX C TABLE 75 


3305 RATIOS FOP. 21PUMENT OF FEMALE UJNS CANCER CASES AND COMPEERS 
IN 3QTH A HIGH RISK INDUSTRY AND A 4I5H RISK OCCUPATGIN 3Y AGE 


flqa ;rsups 

Cases 

Caapeers 

Odds 

952 C.I 


Chi- 

? 

15 ysarsil 

NO. 

l 

No. 

Y 

Satis 

Lqn 

High 

Square 

Value 

30-34 yrs* 





5.00 

.04 

711.87 

.44 

n.s. It 




2 

100.00 






35-39 yrs. 





1.00 

.01 

73.27 

.01 

n.s. 


: 

100.00 

2 

100.00 






40-44 vrs. 

. 

16.57 

1 

33.33 

.40 

.02 

10.02 

V} 

n.s. 


5 

83.33 

7 

u 

66.67 






45-49 yrs. 

4 

23.53 

4 

16.00 

1.62 

.34 

7.60 

Y7 

n.s. 


13 

76.47 

21 

94.00 






50-54 yrs. 

13 

32.50 

6 

15.38 

2.65 

.39 

7.90 

3.17 

n.s. 


37 

57.50 

33 

84.62 






55-59 vrs. 

16 

30.7’ 

9 

17.31 

2.12 

.84 

5,38 

2.58 

n.s. 


35 

69.23 

43 

82.6? 






60-64 yrs. 

15 

25.00 

14 

20.00 

.86 

.37 

2.01 

■ .13 

n.s. 


45 

75.00 

36 

72.00 






55-6? yrs. 

5 

15.79 

It 

19.30 

.78 

.26 

2.34 

.19 

n.s. 


32 

84.21 

46 

80.70 






70-74 yrs. 

1 

21.88 

4 

14.81 

1.61 

.42 

6.23 

.48 

n.s. 


25 

78,13 

23 

95,19 






75-79+ vrs. 

3 

25.00 

2 

9.52 

3.17 

.45 

22.42 

1.42 

n.s. 


9 

75.00 

19 

90.48 






KASlEL-HAENSZa: 

65 

25.10 

51 

18.35 

1.43 

.95 

2.16 

:.?t 

n.s. 


194 

74.90 

227 

81.65 







tAqa calculated bv subtracting date of birth fro* 1 Januarv. 1979. 
II n.s. = not significant at the 51 level. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


°060£9£90e 
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APPENDIX C TABLE 76 

am Rfirois for ewplovksnt of female lung cancer cases and compeers 

IN BOTH A KISH RISK INDUSTRY AND A HIGH RISK OCCUPATION BY AGE AND SMOKING STATUS 

Ever e*ploved 
in i high risk 


flga groups! 

occupation and 
industry 

Cases 
to. Z 

Careers 
No. Z 

Odds 

Ratio 

95Z C.I. 
low High 

Chi- 3 

Sonars Valet 

Staked 










M - 49 vr 

Yes 

S 

10.3 

2 

9.5 

2.50 

.« 

14.51 

1.09 a.s. 


He 

19 

79.2 

19 

90.5 





50 - 59 vr 

Tes 

29 

31.5 

9 

15.5 

2.51 

1.09 

5.73 

4.32 : 0.05 


No 

63 

43.5 

49 

84.5 





SO - 49 yr 

Yes 

21 

13.3 

17 

24.4 

.93 

.45 

1.94 

.04 -a.s. 


to 

69 

74.7 

52 

75.4 





70 . yr 

Yes 

10 

24.4 

4 

22.2 

1.11 

,30 

4.23 

.03 


to 

31 

75.4 

14 

77.8 





Total 

Yes 

65 

24.3 

32 

19.3 

1.481 

.92 

2.38 

2.55 n.s. 


No 

182 

73.7 

134 

SO.’ 






Never stoked 


30 - (9 yr 

Yes 


T 

V 

27,3 

.31 

.03 

25.10 

.01 

A. 5. 


Nq 

l 100.0 

8 







50 - 59 yr 

Yes 


6 

18.2 

4.23 

.08 

233.81 

.58 

n.s. 


No 


27 

81.B 






60 - 49 yr 

Yes 


8 

21.1 

.21 

.01 

4.04 

1.27 

n.s. 


Ho 

8 100.0 

30 

78.9 






70 ♦ vr 

Yes 


2 

6.7 

1.43 

.06 

* 1.29 

. 0 ? 

n.s. 


Ho 

, 100.0 

2 H 

93.3 






Total 

Yes 

0 

19 

17.0 

.441 

.14 

3.00 

.33 

n.s. 


NO 

12 , 100.0 

93 

83.0 







OVERALL HflKTEL-HAENSIEL E5TIMTE: 



1.36 

.86 

:.!5 

i.ra 

•1,5. 


Hants!-Haens:el sstiiate. 

it n. 5 . 2 not significant at the 5Z level. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630901 
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Af ?mu C TABLE :? 

ODDS RATIOS FOR EMPLOYMENT 2F FEMALE LONE CANCER CASES AND COHPEES IH BOTH A 
HIGH RISK INDUSTRY AHD A HIGH RISK OCCUPATION 3Y PACK-YEARS OF CIGARETTES SMOKED 


Paet-viars 

Ever 

Cases 

Caineers 

Odds 

MY 

C. 1. Chi- 

a 

Acs groups* staked 

aaclaved 

Ho. 

1 

Ha. Z 

Palis 

law 

High luuare 

Vahs 

30 - 54 VT. 1 - 54.21 

Yas 

; 

15.79 

: ti .54 

1.44 

.26 

1.05 .17 

1.J.1 

— 

Ho 

la 

84.21 

23 98.46 





34,22 - 65.70 

Yes 

u 

44.00 

2 13.33 

5.12 

,95 

27.55 2.74 

fl.S. 


He 

14 

56.00 

13 86.67 





65.71 * 

Yes 

j 

13,75 

l 16.67 

1.15 

.10 

13.38 .01 

•i.s. 


No 

13 

81.25 

5 83.33 





55 - 64 ir. 1 ■ 34.21 

Yes 

9 

26.09 

4 23.53 

1.15 

.29 

4.92 .03 

Z.3. 


HO 

17 

75.91 

13 76.47 





34.22 - 65.70 

Yes 

10 

23.81 

7 25.93 

.89 

.29 

2.73 .0* 

n.s. 


Ho 

32 

76.19 

20 74.07 





65.71 a 

ta 

15 

34.59 

5 27.78 

1.50 

.45 

5.04 .43 

n.s. 


Ha 

26 

63.41 

13 72.22 





65 * vr. 1 - 34.21 

Yes 

t 

10.00 

3 15.00 

.63 

.06 

5.96 .14 

n. i. 


No 

! 

90.00 

17 83.00 





34.22 - 65.70 

735 

4 

26.09 

5 22.73 

1.20 

.31 

4.49 ,07 

n.s. 


No 

17 

73.91 

17 77.27 





65.71 * 

Yes 

6 

17.45 

0 .00 

3.42 


67.32 

n.s. 


Ha 

28 

92.35 

7 100.00 





Overall Mantel-Haenszel 

Yes 

61 

25.29 

31 19.18 

1.42 

.85 

2.37 1.-7 

n.s. 


St 

172 

37.31 

128 80.82 





Never sicked: 


12 


112 





Unknown duration staked] 


14 


7 





Total: 


259 


278 






t Age estiiated by subtracting date of birth froi 1 January, 197®. 
ttn.s. = Not significant at the 5Z level. 


ro 

o 

cr* 

co 

O' 

CO 

o 

-0 

o 

N 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPSNStx c ms t 

ODDS RATIOS FOB EKPLDYREHT Of FS1ALE '.'IMS CftMCER CASES AMO COS'ESS 
IN EITHER A M6H BISK INSUSTBY 09 A H16H BISK OCCUPATION 3Y 
VITAL STATUS 


Li 71(10 

Seer Cases Ccnneers Odds 9ETAC, I. S;:- s 

a io loved So. 2 So I Satie La* Siot Siuars ‘til'll 


Yes M 58.: 52 S4.2 

1.32 .4» :.:s 

No 14 21.3 IS I3.I 


Total 44 130.0 T2 103.0 

Oecaased 

Ever Cases {sneers 330s 552.C.1. Cha- : 

inlovu No. 2 Nc 5 Satie •.si Biot Soeare Vaius 


Yes US 42.3 10? 34.5 

1.41 ,?5 2.'!° ' 2.»t i.i. 

Slo 80 22.2 ?1 45.5 


Total 213 100.0 200 100.0 1.22 . 54 1 .? 2.55 r..e. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630903 
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RPFEHQII C TSELE7» 


MBS RATIOS fee EWLGUEHT OF FEJMLE liHIS CANCES CASES Affl CJSRESSS IK EITHER 
A HIGH SISK INDUSTRY SR S HIGH SISK DCCUPATIDN 37 VITAL STATUS ISO SACKING STATUS 

living, seakad tegaraatea 


Ever 

Cases 

Coiaasrt 

Mds 

9 52£.£, 

Chi- 

3 

Muloved 

No. 1 

Ho 

■- 

Ratio 

Lqk 

High Square 

Value 

res 

30 ?i.4 

2° 

i?.0 

1.12 

.44 

2.36 .06 

n.s.St 

NO 

12 22.6 

n 

31.0 





Total 

« 100.0 

n 

100.0 






living, never 

saolcad dgarattas 




Tes 


23 

63.? 

.11 

.01 

2.57 2.51 

ft.*. 

No 

: too.o 

13 

36.1 





Total 

2 100.0 

34 

100.0 





Bantel-Raenszel mono the living: 

.36 


2.01 .12 

n.s. 


Deceased, sicked cigarettes 




Yes 

III S3.? 

rr 

53.? 

1.21 

.75 

1.55 .32 

n.s. 

No 

7* 14.1 

51 

41.1 





Total 

205 100.0 

124 

100.0 






Deceased, never staked cigarettes 




Yes 

3 10.0 

34 

17.1 

.48 

.11 

1.93 1.08 

n.s. 

.10 

' T 0.0 

10 

52.6 





Total 

10 100.0 

76 

100.0 





lantei-Haen 

s:el along the deceased: 

1.12 

T> 

1.73 .27 

e.s. 

OVERALL HAHTH.-3A0SIR! 



1.06 

.32 

1.56 .0? 

3,5, 


I Hantel-Haenste! adds '-stia. 

U n.s. 1 sot significant at a« 51 lavs! 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


fr060E9e90Z 
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WPSiOIX C TAELS 20 


QDOS RATIOS ESP. ENPLOWEIIT Of ESSALS L5S6 CSfICEP CASES :A»C OPSES 

:s A HIGH St a IWL'SW BY ktal status 


Living 

Ever Case: Csaoesr! 333S SSI C.t. CHI- 3 

amlsvei No I Ho. I RfiTIO to* Hiqh SaiMS VALUE 


Ye* 

27 

Si* a 

45 

57.7 

Sc 

- L? 

38.4 

TT 

42.3 

Total 

*4 

100.0 

78 

100,0 



Deceased 



Yes 

123 

=7,1 

rt 

*8.5 

So 

92 

‘2.3 

133 

51.5 

ratal 

21S 

100,0 

200 

IQC.O 



Ovarill tlsntel-Hasnsxel estiaate: 



i.:s ,v i.«: :.w 0 .=, 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630905 





4PPEN0U C TAILS 31 


OIOS PATIOS FOR RE5LEICY OF EHPLOYNSNI OF FEMALE LONE SAUCES CASES AND 
CCNPEEES IN A HISH SISK INDUSTRY BY 5ITAL STATUS 


Huiber 
of tiaes 
supiovsd 

Living 

Cases 
te. I 

Causers 

Ha. * 

Odds 

Ratio 

951 Ce 
ton 

T 

High 

at* 

Snuare 

a 

Value 

Hever 

{7 

38.6 

33 

42.3 

1.00 





1 

<t 

20.5 

13 

16.7 

1.34 

.43 

T 77 

.32 

i.i.It 

2 

0 

:o.s 

10 

12.8 

1.75 

.60 

5 ’ 1 

1.03 

f:,i, 

V 

i 

9* 1 

11 

14.1 

.71 

.20 

* V s 

.23 

!.S. 

4 

l 


: 

7.7 

9* 

.04 

2.91 

1.10 

R.S. 

3 

4 

9,1 

3 

' 0 

2.59 


t:.’i 

:,4i 

a.;, 

5 




7.6 

.38 

!5 

3.42 

.40 

n.s. 


r otal 

44 

100.0 

78 

100.0 

1.151 

.66 

1.99 

.24 

3.3. 

Nuafcer 


OeceaseO 







*J tiaes 

Cases 

Coioeers 

Odds 

957 . 

c.t. 

Chi- 

3 

eeolayei 

Sc. 


HO. 

1 

Satis 

low 

High 

fours 

Value 

Never 

92 

42.8 

103 

51.5 

1.00 





1 

4 ? 

22.8 

5 f 

27.0 

1.02 

.53 

1.44 

■ .01 

1.5. 

2 

34 

14.2 

22 

11.0 

1.33 

1.01 

:.:i 

:.u 

' •),<£ 

3 

16 

7.4 

11 

5.3 

1 . 4 ! 

7" 

I.i? 

1 . 3 ! 

1.3. 

4 

to 

4.7 

5 

3.0 

1.37 

,45 

5.33 

1 . 3 ) 

.1.3. 

5 

5 

2.3 

2 

1.0 

2.80 

.52 

11.78 

1 . 5 ? 

9.1. 

6 

i 

2.3 



14.53 

.31 

241.76 

5.44 

<: o . o 5 

7 

l 

,5 

7 

h 

1,0 

.54 

.05 

6.26 

.23 

9.3. 

Total 

215 

100.0 

200 

100.0 

1.481 

1.09 

2.01 

6.40 

' 0.05 

Overall Wantsl-Haenszei estiaate 


1.40 

1.07 

1.82 

6.00 

'. 7.05 


t Nentel-Hienszs! estiaate, 

It n.s. • not sicniFicant it the 51 level 

Mean frequency eiuloved: 


Livingi 

2.2 

<* c 

standard 



deviation: 

1.4 

1.6 

Deceased: 

2.3 

1.9 

Standard 



deviation: 

1.5 

1.3 


Source: https://www.industrydocuments.ucsf.edU/c cs/zIbjOOOO 


2063630906 
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APPESSII C TAELE 32 


ODDS RATIOS FOR FEBBTT OF EfRlOVSEHT OF FEJIfllE LUN5 CANCER CASES AND 
CfflPEEP.5 IN 4 HI5H SISK INDUSTRY 3Y VITAL STATUS AND 'MENS STATUS 


Frgnusncv of 
eiplcvient :r, i 
risk industry 

Uvinq, saoked cigarettes 
Cases Cosoeers 

Ho, : He. 2 

Odds 

ftetio 

952 C. 
law 

I. 

Hist 

Chi- 

Sonar. 

a 

Value 

Hever eialoved 

LS 

35.7 

16 

38.1 

1,00 





l 

0 

21.4 

a 

1®.0 

1.20 

T7 

3.92 

.09 

n.-.tt 

2 

4 

21.4 

A 

14.3 

1.60 

.46 

5.59 

.55 

n.s. 

3 

4 

9.5 

5 

11.9 

.95 

,19 

3.79 

.04 

n.s, 

4 or lore 

5 

u.o 

7 

14.7 

.76 

.20 

2.93 

.16 

n.s. 

Total 

42 

100.0 

42 

100.0 

1.091 

.57 

2.10 

,07 

n.s. 


Unog f never snaked cigarettes 





Never eiploved 

2 

100.0 

17 

47.2 

1.00 










.18 

.0! 

4.00 

l.W 

n.s. 

Once or tore 



19 

52.8 






Total 

n 

100.0 

36 

100.0 






Mantel-Haensiel 

aiang 

the living: 



.98 

C" 

• J*. 

1.84 

.01 

‘.3. 


Oacaased. aokad ciaarattes 





Never eiploved 

es 

41.5 

58 

46.8 

1.00 





l 

48 

23.4 

40 

32.7 

' .32 

.43 

1.40 

.53 

n.s. 

2 

35 

17.1 

13 

10.5 

1.84 

.90 

3.77 


r,.s, 

T 

15 

7.3 

7 

5,6 

1.46 

.56 

3.31 

.61 

n.s. 

4 or lore 

22 

10.7 

6 

4.8 

2.50 

.96 

6.55 

3.66 

n.s. 

Total 

:os 

100.0 

124 

100.0 

i.:ir 

.92 

1,87 

2.17 

.% 3. 


Deceased, never siaked cigarettes 





Hever cap loved 

7 

70.0 

45 

59.2 

l.QQ 










.42 

,15 

2.5? 

.-3 

n.s. 

Once or *ore 

3 

30.0 

31 

40.3 






Total 

10 

100.0 

76 

100.0 






Hantel-Hasnsiel aaonn 

the deceased! 


1.3 

.99 

1.76 

1.40 

fl.S. 

OVERALL NANTEL-HAENSZEL ESTIftATE: 



1.18 

.87 

t. 60 

1.17 

n.s. 


It «.s. = not significant it the SI level. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630907 
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APPENDIX C TABLE 31 


MBS SARDS FOR DUEATIQH OF SNFUMENT OF FcNALE USB CANCER CASES 
m COMPEERS n A first) RISK industry by vital status 


Niii&e r 
of years 
etplsyed 

Living 

Cases Coaoeer; 

No I No. I 

Odds 

fcfcio 

951 

Lc* 

C.I. 

Hiqh 

Chi- 

Scuare 

■3 

Value 

Sever 

17 

38.4 

33 

♦2.9 

1.00 





1 - 5 

14 

31.3 

19 

24.3 

1.43 

.58 

3.54 

.60 

n.s.ll 

6 - 10 

5 

11.4 

0 

U.7 

l.Ofl 

.31 

3.73 

.31 

n.s. 

11 - 15 

7 

*.5 

l 

1.3 

3.88 

.33 

45.94 

1.31 

.1.5a 

IS * 

t 

13.4 

15 

IS.5 

.78 

.26 

2.36 

.20 

n.s. 

Total 

44 

100.0 

77 

100.0 

1.191 

• 66 

2.15 

.55 

n.s. 

Xu#&er 


Deceased 







of years 

Cases 

Co.peers 

Odds 

951 

C.I. 

Chi- 

P 

eaoloved 

No 

1 

No. 

: 

Ratio 

Low 

High 

Square 

false 

Never 

92 

44.7 

103 

53.1 

1.00 





I - 5 

53 

25.? 

54 

28.9 

1.06 

.66 

1.49 

.06 

n.s. 

6 * 10 

17 

8.3 

IT 

8.3 

1.12 

.54 

2.32 

.09 

n.s. 

11 - 15 

13 

3.T 

1 

3.4 

2.88 

1.15 

7.20 

5.46 

■ 0.05 

14 t 

25 

12.6 

11 

5.7 

2.65 

1.24 

5.45 

4.63 

< 0.05 

Total 

206 

100.0 

194 

100.0 

1.471 

1.07 

2.02 

5.52 

: o,05 

OVERALL HANTEL-HAENSZEL ESTIMATE; 

1.40 

1.06 

1.85 

5.52 

( 0.05 



t Hants!-Haenszel esti.ats. 

It n.5. - not significant at the SI level. 
Unknown 9 deceased cases, 

S deceased coipeers, I living ccioeer. 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


20&3630908 
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APPENDIX C TABLE 84 


• ODDS RATIOS FDR DURATION OF ENPLOYRERT OF FERALE LORO CARDER CASES ARD 
COURIERS IN A HIGH RISK INDUSTRY BY VITAL STATUS AND SPOKING STATUS 


Ruder Living, s.oked cigarettes SSI Cnnfidence 


af years 

Cases 

Caipeerst 

Odds 

interval 


Chi- 

P 

eiployed 

No 

I 

No. 

1 

Ratio 

L» 

High 

Square 

Value 

Never 

15 

35,7 

16 

39.0 

1.00 





1- 5 

14 

33.3 

12 

29.3 

1.24 

.44 

3.54 

.17 

R.S.tl 

6 - 10 

5 

II.? 

4 

9.3 

1.33 

.30 

5.91 

.14 

n.s. 

11 - 15 

2 

4.8 

l 

2.4 

2.13 

.17 

26.03 

.37 

n.s. 

l b * 

6 

14.3 

3 

19.5 

.80 

.22 

2.86 

.19 

n.s. 

Totil 

42 

100.0 

41 

100.0 

1.141 

.SB 

2.30 

.18 

n.s. 


Living, never stoked cigarettes 





Never 

2 

100.0 

17 

47.2 

1.00 










.10 

.01 

4.00 

1.44 

n.s. 

1 or lore 



19 

52.8 






Total 

2 

100.0 

36 

100,0 






Rente!-Haenscel along the living: 

1,03 

.53 

1.98 

,0! 

n.s. 


Deceased, 

s.sked cigarettes 





Never 

85 

<3.4 

58 

49.2 

1.00 





! - 5 

52 

26.5 

40 

33.9 

,01 

.52 

1.51 

.20 

r. Si 

4 - W 

14 

0.2 

10 

8.5 

1,01 

.44 

2.57 

.04 

n.s. 

11 - 15 

17 

8.7 

5 

4.2 

2.32 

.3! 

6.64 

2.57 

n.s. 

14 * 

24 

13.3 

5 

4.2 

3.55 

1.29 

9.78 

6.58 

< 0.05 

Total 

114 

100.0 

US 

too.o 

1.3H 

.93 

1.95 

2.43 

n.s. 


Deceased, 

never sicked cigarettes 




Never 

7 

70.0 

45 

59.2 

1.00 





t - 5 

l 

10.0 

16 

21.1 

.40 

.05 

3.52 

.72 

n.s. 

$ - 10 

1 

10.0 

7 

9.2 

.92 

.10 

0.44 

.0! 

n.s. 

11 - 15 

1 

10.0 

2 

2.6 

3.21 

.24 

40.32 

.90 

n.s. 

1& ♦ 



6 

7,9 

.47 

.02 

9.17 

.24 

n.s. 

Total 

10 

100.0 

76 

100,9 

.741 

,23 

2.37 

.25 

n.s. 

Hantel-Kaanszel aeong the deceased: 

1.27 

.09 

1.01 

1.74 

n.s. 

OVERALL KANTEL-HAEN5ZEL ESTIMATE: 

1.21 

.89 

1.45 

1.44 

n.s. 


It n.s, - not significant At tile 51 level. 

Unknown ? deceased cases (sisters), 

6 deceased ccepeers And 1 living caipeer Is.okersl. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630909 
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APPENOII C TABLE 85 


0058 RATIOS FOR ERPLOYJIEHT OF FEHALE LONS DANCER CASES AND 
COilPEERS IN A HISH RISK OCCUPATION BY VITAL STATUS 


Ever 

e«ptoyed 

Living 

Cast; 

No, I 

Coipeers 

No. : 

Odds 

Ratio 

951 C.I. 

Lo» High 

Chi-' 

Square 

P 

Value 

Yes 

15 

31.1 

23 

29.5 










1.24 

.58 2.73 

.28 

IM.l 

No 

2® 

85.9 

35 

70.5 





Total 

44 

100.0 

72 

100.0 







Deceased 






Ever 

Cases 

Coipeers 

Odds 

951 C. I. 

Chi- 

P 

employed 

NO. 

I 

No. 

1 

Ratio 

Loa High 

Square 

Value 

Yes 

81 

29.8 

17 

23.5 










1.33 

.39 2.14 

2.08 

n.s. 

No 

ESI 

70.2 

133 

74.3 





Total 

215 

too.o 

200 

100.0 






Overall Hentel-Haenszel estiaate: 1,35 .92 1.97 2,30 n.s. 

I n.s. - not significant at the 51 level. 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630910 






APPENDIX C rSELE 86 


ODDS RATIOS FOR FRESUEHCT OF EOPLOTSEHT OF FEM.E U1N5 CAKCER CASES AND 

m eess a a hish risk occupation sy vital status 


Nmher 


Living 







at tfies 

Cases 


Coipssrs 

OSCs 

95! C.I. 

CM- 

P 

employed 

No. 

5 

No. 

2 

Ratio 

Lon 

High 

Square 

Value 

Never 

2? 

45.9 

55 

70.5 

1.90 





1 

3 

18.2 

10 

12.3 

1.52 

,54 

4.26 

• a2 

n.s.t 

2 - 11 

7 

15.9 

13 

16.7 

t.02 

.37 

2.84 

.01 

n.s. 

Total 

u 

100.0 

79 

100.0 

1.2*1 

.40 

2.54 

T* 

0.5. 

fJusber 


Decsassa 







o/ tites 

Cases 


Csioesrs 

dids 

95C C. 

} 

Chi- 

* 

saclayed 

No. 


Ho. 

"■ 

Ratio 

Lon 

Higfi 

Square 

Value 

Never 

151 

70.2 

152 

74.5 

1.00 





1 

34 

15.8 

20 

10,0 

1.72 

.95 

2.13 

:.24 

0.5. 

2-11 

30 

14.0 

r? 

13.5 

1.13 

.64 

1.98 

.17 

n.s. 

Total 

215 

100.0 

200 

100.0 

U 381 

.92 

2.08 

2.40 

n.s. 

Overall Kantei-Haensisl estiaate: 


1.25 

.94 

1.92 

2.48 

n.s. 


> W3ntsl-Haens2el astiaata, 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630911 
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APPENDIX C TABLE 3? 


ODDS RATIOS FQft FRHUEMCY OF aPLOYHBIT Of FEMALE LUNff CANCER CASES AND 
COMPEERS IN A HIGH RISK OCCUPATION 3Y VITAL STATUS AND SMOKING STATUS 


frequency 

aaployed 

Livinqj saoted cigarettes 

Cases Ccipeerst Odds 

No 2 No. 1 Ratio 

952 C.I, 

Law Kioh 

Chi- 

Square 

P 

Value 

Never 

27 54.1 

31 73.8 

1.00 





Once 

8 19.0 

2 4.8 

4.59 

.90 

23.51 

3.32 

n.s. 

> Once 

7 14.7 

9 21.4 

,39 

.29 

2.72 

.04 

n.s. 

Total 

42 100.8 

42 100.0 

utt 

.68 

3.83 

1.18 

n.s. 


Living, never slaked cigarettes 





Never 

2 .00.0 

24 64.7 

1.00 





t or tore 


12 33.3 

.39 

.02 

8.81 

.17 

n.s. 

Total 

2 100.0 

36 100.0 






Hantel-Haensiel along tha living: 

1.42 

.32 

T n 

.69 

n.s. 

Frequency 

eiployed 

Oeceased, 
Cases 
no : 

sicked cigarettes 
CoBpeersl Odds 

No, 1 Ratio 

95Z C.I. 

Um High 

Chi- 

Souare 

0 

Value 

Never 

141 48.8 

93 75.0 

1.00 





Once 

34 14.4 

11 8.9 

2.04 

.98 

t *’*» 

3.73 

n.s. 

> Once 

30 14.6 

20 16,1 

.99 

.53 

1.85 

.01 

n.s. 

Totai 

205 100.0 

124 100.0 

l.37t 

.36 

2.18 

1.71 

n.s. 


Deceased, never snaked cigarettes 




Never 

10 100.0 

60 78.9 

1.00 





I or lore 


16 21.1 

.1? 

.01 

3,14 

1.76 

(1.5. 

Total 

10 100.0 

76 SOO.O 






Mantel-Haenszel aicnq the deceased: 


.78 

1.94 

.81 

n.s. 

OVERALL SANTEL-HAENSZEl ESTIMATE: 

1.27 

.35 

1.39 

1.41 

n.s. 


t Mantel-Haenszel estiiate. 

tt n.s. • nat significant it the 51 level, 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630912 
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APPEND 11 C TABLE 89 

ODDS RATIOS FOR DURATION OF HffLQYHEHT OF FEKflLE LONS CANCER CASES AND COMPEERS 
WERE EHPLGYEfl IN A HI6H RISK OCCUPATION BY VITAL STATUS 


Huiber Living 


of years 
eeployed 

Cases 

No. z 

Coipeers 

No. Z 

Odds 

Ratio 

951 C.I. 

Lon High 

Chi- 

Square 

P 

Value 

Hever 

2 ? 

65.9 

55 

70.5 

1.00 





1 - 3 vr 

5 

11.4 

4 

7.7 

1.5B 

.44 

5.42 

.51 

n.s.tt 

4 - 4 yr 

4 

9.1 

6 

7.7 

1.24 

.33 

4.94 

.12 

n.s. 

7 -9 yr 

1 

2.3 

2 

2.4 

.75 

.08 

10.90 

.01 

n.s. 

10 - 40 yr 

5 

IL.4 

g 

11.5 

1.05 

.32 

3.43 

.01 

n.s. 

Total 

44 

100.0 

78 

100.0 

1.241 

.42 

2.48 

.34 

n.s. 

Nu.ber 

Deceased 








of years 

Cases 

Coapeers 

Odds 

151 C.I. 

CHi- 

P 

eiployed 

No. 

V 

No. 

z 

Ratio 

Lon 

High 

SQuare 

Value 

Never 

151 

72.2 

153 

79.3 

1.00 





1 - 3 vr 

24 

11.5 

12 

4.2 

2.03 

.98 

4.20 

3.72 

n.s. 

4 - 4 yr 

a 

7.8 

12 

4.2 

.48 

.27 

1.70 

.70 

n.s, 

7 -9 yr 

4 

1.4 

4 

3.1 

.49 

.19 

2.44 

.34 

n.s. 

10 - 40 vr 

22 

10.5 

10 

5.2 

2.23 

1.02 

4,07 

4,22 

< 0.05 

Total 

209 

100.0 

m 

100.0 

1.451 

.95 

2.21 

3.03 

n.s. 

OVERALL NANTEL-HAENSZEl: 



1.3? 

.97 

1.11 

3.25 

n.s. 


I Mantel-Kaenszel estiiate. 

tt n.s. = not significant at the 51 level. 

Unknown: 6 deceased cases. 7 deceased coipeers. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630913 
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APPENDIX C TABLE 3? 


ODDS RATIOS FOR 3URATI0H Of QIPLOYItEST OF FEMALE L'JHS CANCER CASES AND CAREERS 
HERE EMPLOYED IN A HI6H RISK OCCUPATION BT VITAL STATUS AND SHQKIN5 STATUS 


Kinder 
at /ears 
stployed 

Living, staked cigarettes 
Cases Cctpeers 

HO. I n'0« 5 

Odds 

Ratio 

953 C.t. 

Lo» Nigb 

Chi- 

Square 

P 

Value 

Never 

17 

44.3 

31 

73. H 

LOO 





1 - 3 vr 

3 

11 .? 

r 

7.1 

t.91 

.42 

5.76 

.72 

n.s. 

4- 4 vr 

4 

9.5 

2 

4.8 

2.30 

.39 

13.54 

.98 

n.s. 

7 - 9 yr 

[ 

2.4 

l 

2.4 

1.15 

.07 

19.25 

.01 

n.s. 

10 - M vr 

5 

11.9 

5 

11.9 

1.15 

.30 

4.40 

,04 

n.S, 

Total 

42 

too. 0 

42 

100.0 

1.571 

.49 

3.40 

1.14 

n.s. 


Living, never sicked cigarettes 





never 

2 

100.0 

24 

£4.7 

1.00 





l or tore 



12 

yv.3 

.39 

.02 

8.81 

.37 

n.s. 

Total 

2 

lao.o 

34 

100.0 






lUntel-Oaenseel a.on? livid?: 


1.40 

.43 

3.08 

.69 

n.s. 

Kuiber 

Deceased, staked cigarettes 





of years 

Cases 

Cospeers 

Odds 

95! C.I. 

Chi- 

P 

employee 

No. 

I 

No. 

3 

Ratio 

Lsn 

High 

Square 

Value 

Never 

141 

70.9 

93 

78.3 

1.00 





1 - 3 yr 

21 

12.1 

4 

5.1 

2.44 

1.04 

6.70 

4.42 

< 0.05 

4-6 if 

3 

4.0 

10 

3.5 

.53 

.20 

1.39 

* 

i ■ > V 

n.s. 

7 - 9 yr 

t 

2.0 

2 

1.7 

1,32 

.24 

7.35 

.10 

n.s. 

10 - TO yr 

22 

11.1 

7 

5.9 

2.07 

.35 

5.05 

2.47 

n.s. 

Total 

igg 

100.0 

118 

100.0 

1.514 

.93 

2.44 

2.74 

n.s. 


Deceased, never stoked cigarettes 





Never 

10 

100.0 

60 

ao.o 

1.00 





1 or lore 



15 

20.0 

.19 

.01 

3.35 

1.41 

n.s. 

Total 

10 

100.0 

75 

100.0 





n.s. 

Itotel-Haensiel anon? deceased: 


1.35 

.34 

2.17 

1.54 

n.s. 

OVERALL (IflllTEL-HAEHSIEL ESTIKATE: 


1.36 

.91 

2.05 

2,24 

n.s. 


t Hantei-Haenszel estiiate. 

xt n.s. = not significant at the 52 level. 

UnVnoMn: i deceases cases tanked). 

4 deceased eaipeers (stoked!, l living catceer (never stoked! 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630914 
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SPPENBK C TABLE 50 


ODDS RATIOS FOR EMPLOYMENT OF FEHALE LURE CftNCER CASES ADD COMPEERS 
IN BOTH A HIGH SISK INDUSTRY AND A HIGH SISK OCCUPATION 3Y VITAL STATUS 


Enclaved in 


Living 








both industry 

Cases 

Caipeers • 

ODDS 

g** 

C.l. 

CHI- 

0 

rod accusation 

Ho. 


Ko. 


ftfiTIO 

Lon 

High 

SQUARE 

VALUE 

Yes 

12 

27.3 


20.3 

1,45 

.51 

3.44 


n. 5i 

Ko 

11 

72.7 

hi 

Jfl 4 g 






total 

44 

100-0 

73 

100.0 








Deceased 







Yes 

51 

24.7 

75 

17.3 

1.34 

.?§ 

2.4? 

2.1? 

s.s. 

Ho 

152 

73.3 

14S 

32.5 






Total 

215 

100.0 

200 

100.0 






Rantel-Haensoel 

estiiate: 



1.52 

1.00 

2.31 

3.33 

' 0,05 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630915 
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ap«koix c table n 

ODDS RATOS FOR EKPLOYNENT OF FEMALE L m CAHCER CASES AND COMPEERS IN BOTH A 
KEEN RISK INDUSTRY AND A HI5H RISK OCCUPATION 8Y VITAL STATUS AND SNflKlNS STATUS 

Eaalayed in Living, sicked cigarettes 


bath industry 

Cases 

Cuapeers Odds 

05TC.I. Chi- 

3 

and cccusatian 

No. : 

No 

Z Ratio 

Loh Nigh Square 

Value 

Yes 

12 29.6 

e 

19.0 






1.70 

.61 4.72 1.05 

n.s.l 

Ho 

TO 71.4 

14 

81.0 



Total 

42 100.0 

42 

100.0 




Living, never s.oked cigarettes 



Yes 


3 

22.2 

.47 

.03 15.34 ,04 

n.s. 

No 

: loo.o 

2E 

'7.8 



Total 

2 100.0 


100.0 



llantel-Haensrel ancns the liaiaes 

1.54 

,5? 4.04 .77 

i.s. 

Eid loved in 

Deceased. 

Slaked cuarsttes 



both intfustrv 

Cites 

Cosoeers Bids 

853C,.’. Chi- 

; 

and accusation 

No. ! 

He 

: Rati 3 

Low High Square 

Value 

Yes 

53 25.9 

24 

1?.4 






!. 45 

.34 2.50 1.32 

n, 3, 

HO 

152 74.1 

ICO 

80.0 



Total 

205 100.0 

12* 

100.0 




Deceased. 

never 

saokad cigarettes 



Yes 


11 

14.5 






-in 

.01 f.Ofi .33 

n. = . 

No 

10 100.0 

05 

85.5 



Total 

10 100.0 

H 

100.0 



Mantel-Haenszel aaenq the deceased: 

1.22 

.73 2.24 1.08 

1,5. 

OVERALL HANTEl-HAENSZEL: 


1.:? 

.36 2.12 1.76 

n.s. 


t n.s, s not significant at tfis 51 level. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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appendix c mi 

OIK RATIOS FOR FAMILY HISTORY OF LUN6 CANCER AMONG FEMALE LUNG CANCER 
CASES AND COMPEERS 

Fa«iW historv Cases Coioeers Olds 952 C.I. CM - 


of lung cancer 

He. Z 

No. I Ratio 

Ion 

High 

Square 

Value 

Yes 

jo**15,9 

~ti i7? 







2.55 

1,12 

4.60 

Ml 


Ho 

206 84.1 

242 "I. I 





Total 

~~ 2 ifiooT' 

'liiloolo 





Unknown: 

14 

IT 






IMS RATIOS FOR FANIL? HISTORY OF OIKS CANCER ANflSS FEMALE LONS CANCER 
CASES AND COMPEERS BY SMOKING STATUS 


Stoked cigarettes 

Fanil? history Cases Coapeers Odds 15JC.I. Chi 


of lung cancer 

No, I 

No. 2 

Ratio 

Lev Hijh 

Square Value 

Yes 

rirr 

!1 7.3 

2.47 

1.22 5.00 

6.62 ' 0.05 

Ho 

196 82.8 

HO 92.7 




Total 

221 100.0 

151 100.0 





Never seoked cigarettes 



Yes 

1 9.1 

7 8.1 

1.46 

.16 12.97 

.09 n.5. 

No 

10 90.9 

102 91.6 




Total 

II 100.0 

139 100.0 




Hantel-Haensaol odds ratio: 


2.27 

1.22 *.59 

c.64 0.05 

UnknoHn: 






Sdokers 

[1 

H 




tanswokers 

l 

I 





Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIS C TABLE “I 


MBS RATIO FOR ALCOHOL CONStlHPTION BY FENALE LUN6 CANCER CASES AIIB COItPEESS 

Cases Ccapesrs Oids 95! C.I. Chi- p 
Ratio Lon High Square '/aloe 


Dranfe alcohol 

Wo. 

f 

No. 1 1 

Yes 

203 

81.9 

189 58.0 

No 

46 

18.1 

89 32.0 

T ota! 

254 

100.0 

278 100.0 


2.13 1.41 1.20 13.55 <0.05 


ODDS RATIO FOR ALCOHOL CONSUfiPTION BY FENALE LONE CANCER CA5E5 AND COMPEERS 
AY SMOKING STATUS 


Sicked cigarettes 

Case; Coapeers Odds 95! C.I. Chi- o 
Drank alcohol No. ! No. ! Ratio Lex High Square L'alua 


Yes SOI 33.1 139 #3.7 

.95 .56 1,62 .03 n.S. 

No <1 16.9 27 16.3 


Total 242 100.0 166 100.0 

Never sacked cigarettes 

Yes 7 59.3 50 M.4 

1.74 . 52 5,80 . 82 o.s. 

No 5 41.7 62 55.4 


Total 12 100.0 112 100.0 

Nantel-Haenszel odds ratio: 1.05 .65 1.71 .04 a.s. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPEHDIJ C TABLE « 

ODDS RATIO FOR LISE OF HAIR SPRAT JY FEHALE LtIHS CANCER CASES AND CONPEERS 


Used hair 

Cases 

Coipeers 

Odds 

957. C.I. 

Chi- 

P 

spray 

Ko. : 

Ko. 1 

Ratio 

Lon High 

Square 

Value 

Yes 

MO 80.3 

218 00.3 

1.00 

.85 1.54 

.01 

n.s. 

No 

IS 19.7 

53 19.7 





Total 

249 100.0 

289 100.0 





OOOS RATIO FOR USE OF HAIR SPRAY BY FEHALE 

LUB6 CANCER CASES AND CONPEEP.S 

BY SHQK1N5 STATUS 







Sioked cigarettes 





Used bjir 

Cases 

Coajeers 

Odds 

951 C.I. 


p 

spray 

ko. : 

Ko. : 

Ratio 

Lon High 

Sonars 

Value 

Yes 

191 00.3 

135 33.3 

.01 

.48 1,37 

.61 

n.s. 

Ko 

47 19.7 

27 18.7 





Total 

238 100.0 

162 100.0 






Never sioked cigarettes 




Yss 

? 81.8 

80 74.3 

1.52 

.31 7.47 

.27 

n.s. 

*0 

2 IB.2 

27 25.2 





Total 

11 100.0 

107 100.0 





(lantel-Haenszei odd; ratio; 

.97 

.53 1,42 

.31 

n.s. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630919 








283 


APPENDIX C TABLE BE 

BODS RATIO FOB USE OF HAND-HELD HAIR DRYER BY FEMALE lliNB CANCER CASES 
AND COMPEERS 


Used hair 

Cases 

Coapeers 

Odds 


C.I. 

Chi- 

P 

imr 

No. : 

No. : 

Satie 

ID* 

High 

Square 

Value 

Yes 

41 24.0 

55 20.0 

1.25 

.94 

1.91 

1.21 

n.s. 

No 

102 75,0 

220 80.0 






Total 

254 100.0 

275 100.0 






ODDS RATIO FOR USE OF HAND-HELD HAIR DRYER BY RESALE LUN6 CANCER CASES 


AND COMPEERS BY SIWIII6 STATUS 







Sacked cigarettes 






Used hair 

Cases 

Coapeers 

Odds 

952 

C.I. 

Chi- 

9 

dryer 

No. I 

No. 2 

Ratio 

Low 

High 

Square 

Value 

Yes 

sg 23.? 

25 21.2 

1.15 

.72 

1.B7 

.29 

n.s. 

No 

195 ?&.l 

120 73.9 






Total 

242 100.0 

155 100.0 







Never sacked cigarettes 





Yes 

3 27.3 

20 18.2 

1.69 

.♦l 

5.01 

.54 


No 

9 72.7 

YO 81.8 






Total 

11 100.0 

110 100.0 






Nantel-Kaenszel odds ratio: 

1.20 

.77 

1.89 

.55 

n.s. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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appenou c table “6 

USUAL OCCUPATION OF HUSBAND OF LUNB CANCER CASES AND CONPSEAS. 

Cases Ccipeers 


CATEBOBIES OF OCCUPATIONS 

fad 

1 

Nc. 

2 

Professional, Technical, and 
Nanagerial (OOi-19?) 

82 

33.5 

82 

30.7 

Clerical and Sales 1201-199) 

U 

14.5 

:: 

13.9 

Service 1301-3891 

6 

2.4 

13 

4.9 

Agricultural,Fishery, 

Forestry, and related (401-461) 

5 

2.0 

10 

3.7 

Processing (500-599) 

10 

4.0 

17 

6.4 

Nachine Trades (400-699) 

14 

5.6 

30 

11.2 

Jencheort (700-795) 

4 

U 

3 

U 

Structural Narfc (800-899) 

6! 

24.5 

44 

16.5 

Niscellanenus (900-979) 

29 

11.7 

71 

<96 

11.6 

Total 

2(8 100.0 

2S7 100.0 

Mrnmn 

4 


1 


Uneipinyed, retired, on selfare, 
disabled, not applicable: 

7 


9 


Total 

159 


273 



Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX C TABU 97 

ODDS RATIO FOR EMPLOYMENT OF HUSBAND OF LUNG CANCER CASES AND CODERS IN 
A STRUCTURAL OCCUPATION 


Husband etoloyed in 

Cists 

Coifttrs 

Odds 

951 

C.I. 

Chi- 

P 

structural occupation 

No. 

X 

Ho. I 

Ratio 

Lev 

Kiqn 

Square 

Value 

Yes 

61 

24.6 

44 14.5 

1.65 

1.07 

2.55 

5.22 

< 0.05 

No 

187 

75.4 

223 83.5 







Total 
Unknown 

Not applicable, 
or uneiployed 

ODDS RATI!) FOR EMPLOYMENT OF HUSBAND OF LUN6 CANCER CASES AND COMPEERS IN 
A STRUCTURAL OCCUPATION BY SMOKING STATUS OF CASES AND COMPEERS 


246 100.0 267 100.0 
4 2 

7 9 


Stoked cigarettes 


Husiund eepidyed in 

Cases 

Ccipeers 

Odds 

952 

C.I. 

Chi- 

P 

structural occupation 

No. I 

No. 2 

Ratio 

Lqm 

High 

Square 

Value 

Yes 

55 23.2 

22 11.8 

1.90 

1.10 

3.26 

5.46 

< 0.05 

NO 

182 76.8 

138 86.3 






Total 

237 100.0 

160 100.0 






Unknown 

10 

6 







Never sioked cigarettes 





Yes 

6 54.5 

22 20.6 

4.64 

1.29 

16.61 

6.37 

( 0.05 

No 

5 45.5 

85 77.4 






Total 

11 100.0 

107 100.0 






tin I no an 

1 

5 






nANTEL-HAENSZEL ODDS RATED: 


2.13 

1.31 

3.47 

9.19 

( 0.05 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630922 








285 


APPENDIX C, TABLE 98 

ODDS RATIO FOP. EKPIOYHEHT OF flUSSSKO OF LUKE CANCER CASES AND CSHFEEP.S !H 
A STRUCTURAL QCC'JPATIHf, HO CASE OS COflPEES SIMILARLY EMPLOYED* 

Husband eiploved and 


no case or coapeer in 

Cases 

Coipeers 

Odds 

95X C.I. 

Chi- 

A 

structural occupation 

No. I 

No. : 

Ratio 

Lon High 

Square 

Value 

Yes 

61 24.6 

(3 14.2 

1 .6? 

1 .0? 2.62 

5.65 

< 0.05 

No 

18? 75.4 

223 83.8 






Total 248 100.0 266 100.0 

Unknown, 

not applicable: 11 11 

ODDS RATIO FOR EHPLDVtIEHT OF HUSBAND OF UJNG CANCER CASES AND COMPEERS IN 
A STRUCTURAL OCCUPATION, NO CASE OR COMPEER SIMILARLY EMPLOYED!, BY 
SHAKING STATUS OF CASES AND COMPEERS 


Husband employed and 

Sioked cigarettes 





bo case dr cajpeer in 

Cases 

Coipeers 

Odds 

?52 C.I. 

Chi- 

3 

structural occupation 

He. X 

No. : 

Ratio 

Low High 

Sauars 

Value 

Tes 

55 23.2 

21 13.2 

1.9? 

1.15 3.44 

4.13 

1 0.05 

No 

182 74.8 

138 86.8 





Total 

137 100.0 

159 100.0 





Unknown 

10 

6 






Never sioked cigarettes 




Yes 

b 54.5 

22 20.6 

4.64 

1.29 16.61 

4.37 

' 0.05 

Ho 

5 45.5 

35 7“ 4 





Total 

11 100.0 

107 100.0 





UnknCHn 

1 

5 





HANTEL-HAENSIEL ODDS RATIO: 


2.22 

1.25 1.64 

10.02 

i 0.05 


NOTE: No Case and only I Coioeer was eepioved in a Structural 
Occupation whose husband had been usually eaployed in a Structural 
Occupation, The Coioeer was a sioker. 

t Dictionary of Occupational Titles code: 300 through 39?. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630923 







APPENDIX C, TABLE 99 


USUAL INDUSTRY OF HUSBAND IF LONS CANCER CASES AND COMPEERS. 

Cases Coipesrs 


CATEGORIES OF INDUSTRIES 

Ho. 

*F 

Hn. 

* 

Auriculture, Forestry, and 

Fishing '.0100-0971) 

c 

2.0 

11 

4.1 

(fining (1000-1499) 

17 

6.9 

18 

6.7 

Construction (1500-1799! 

55 

22.4 

22 

11.9 

Aanulacturmg (2000-3999) 

60 




Transportation, Cd.lunications, 
Electric, 6as and Sanitary 

Services (4000-4971) 



29 

10 .? 

Kholesale Trade (5000-5199) 

IS 

6.1 

18 

6.7 

Retail Trade (5200-52991 

14 

5.7 

26 

9.6 

Finance, insurance, and 

Real Estate (4000-6799) 

ll 

4.5 

8 

3.0 

Services (7000-8999) 

29 

11. B 

45 

16.7 

Public Mcinistration (9100-9721 

15 

6.1 

9 

3.3 

Total 

246 100.0 

270 lOO.i) 

Unknonns 

Uneiployed,retired,on Melfare, 
disabled, not applicable: 

Total 

8 

5 

25? 


4 

4 

278 





Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX C, TABLE 100 


ms mm fur sipunism of mmo of loos crnia cases mo cmms w 

m 

construction industry 






Rostand employed in 

Cases 

Coipeers 

Odds 

952 C.l. 

Chi- p 

construction industry 

No. : 

No. I 

Ratio 

to. High 

Square Value 

Tes 

55 22.4 

32 11.9 

2.14 

1.33 3.45 

10.14 < 0.05 

NO 

HI 77.4 

239 38.1 




Total 

244 100.0 

279 190.9 




Unknown 

3 

4 




Not applicable, 
or uneeptcved 

5 

t 





ODDS RATIO FOR EMNEHT OF HUSBAND OF UIN6 CANCER CASES AND COMPEERS IN THE 
CONSTRUCTION INDUSTRY BY 5H0KIN6 STATUS OF CASES AND COMPEERS 


Socked cigarettes 


Husband employed in 

Cases 

Coipeers 

Odds 


C.l. 

Ch:- 3 

construction industry 

No. ! 

No. 3 

Satin 

Low 

High 

3auar« Value 

Yes 

49 29.9 

14 9.9 

2.40 

1.31 

4.40 

9.13 ' 9.95 

No 

184 79.1 

144 90.1 





Total 

235 109.0 

142 190.0 






Never siaked cigarettes 




Tes 

4 54.5 

14 14.3 

4.90 

1.38 

25.32 

10.46 < 0.05 

No 

5 45.5 

92 55.: 





Total 

1! 100.0 

105 100.0 





Nantel-Haenszei odds ratio: 


2.77 

1.63 

4.71 

14.10 ; 0.05 


llnknoun or not 
iopUcable: 

Suckers: 12 3 

NcnsiOkers: I 4 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX C, TABLE 10i 

M8S RATIO FOR EKPIBYHENT OF HUSBAND OF LONS CANCER CASES AND COMPEERS IN THE 
CONSTRUCTION INOUSTRT, NO CASE OB COMPEER SIMILARLY EMPLOTEOt 

Husband cnployed and 

no case or co.peer in Cases Co«peers Odds ESI C.I. Chi- p 
construction industry No. I No. I Ratio Lo» High Square Value 


Yes 54 22.0 II 11.5 

2.17 1.34 3.51 10.27 < 0.05 

No 1E1 70.0 230 88.5 


Total 245 100.0 289 100.5 

Unknonn, 

not applicable: 13 8 

NOTE: One (tl Case aod (II Coapeer .as eeployed in the Construction Industry nhose 
husband had a usual eeployient in the Construction Industry. Both had a history 
of slaking cigarettes. 

I Standard Industrial Classification code: 1520 through 1799. 

0005 RATIO FOR EMINENT OF HUSBAND Of L1IN8 CANCER CASES AND COMPEERS !N THE 
CONSTRUCTION INDUSTRY, NO CASE OR COMPEER S1H1LARLY ENPlOYEDt BY 
SNOKINS STATUS OF CASES AND CONPEERS 

Husband eiployed and Sacked cigarettes 


na case or coapeer in 

Cases 

Caipeers 

Odds 

951 

C.I. 

Chi- 

0 

construction industry 

No, I 

No. 1 

Ratio 

Ion 

High 

Square 

Value 

Yes 

49 20.5 

15 9.3 

2.51 

1.35 

4.88 

8.92 

< 0.05 

No 

196 77.5 

146 70.7 






Total 

234 100.0 

161 100.0 







Never sacked cigarettes 





Yes 

6 54.5 

16 14.8 

4.90 

1.88 

25.32 

10.46 

( 0.05 

No 

5 45.5 

?2 85.2 






Total 

11 100.0 

108 100.0 






NANTEL-HAENSIEL ESTIMATE: 


I.B9 

1.69 

5.00 

14.96 

< 0.05 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENuIX C, TABLE 102 


ODDS RATIO FOR HISTORY OF FEMALE LONG CANCER CASES AND COMPEERS HAVING LIVES WITH 
A HOUSEHOLD MEMBER NHD SHQKED CIGARETTES 


Household 

Cases 

Coiceers 

Odds 

452 

C.l. 

Chi- 

a 

leaber sacked 

No. : 

No. ! 

Ratio 

Lot 

High 

Square 

Value 

Yes 

241 73.4 

244 88.7 

1.80 

.97 

3.34 

3.54 

n.s. 1 

No 

17 6.6 

31 11.3 






ratal 

258 100.0 

275 100.0 






SIDS RATIO FOR HISTORY OF FENALE U1N6 CANCER CASES AND COHPEERS HAVING LIVED KITH 

A HOUSEHOLD MEMBER HHO SIWKED CIGARETTES DY SMOKING STATUS OF CASES AND COMPEERS 


Slaked cigarettes 






Household 

Cases 

Coeoeers 

Odds 

452 

C.l. 

Chi- 

a 

■eiber stoked 

No. : 

No. I 

Ratio 

Lot 

High 

Square 

Value 

Yes 

233 94.3 

153 83.3 

1.20 

.53 

2.70 

.19 

•1.5. 

No 

14 5.7 

11 6.7 






Total 

242 100.0 

164 100.0 







Never siofced cigarettes 





Yes 

8 72.7 

?1 82.0 

.5? 

.14 

2.41 

.56 

n.s. 

No 

3 27.3 

20 18.0 






Total 

11 too.o 

111 100.0 






Naotel-Haeeszel aids ratio: 


1.01 

.50 

2.04 

.01 

A.3. 


t n.s. = not significant at the 51 level. 


Source: https://www.industrydocuments.ucsf.edu/docs/zibiOOOO 
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APPENDIX C, TABLE LG3 


ODDS RfiTia FOS HISTORY OF FEMALE LUN6 CANCER CASES AND COMPEERS HAVENS LIVED KITH 
A HOUSEHOLD SENSES KUO NORKEO IN CEMENT HAHUFACTUAINE 

Housefiold aether 


*arkti in client 

Cases 

Coipeers 

Odds 

OTT 

C.I. 

Chl- 

a 

•anufacturing 

No. : 

No, : 

Ratio 

Lon 

High 

Square 

Value 

Y« 

14 5.3 

8 2.9 

1.94 

.80 

4.70 

1.4! 

n.s. 

No 

242 94.5 

26! 97.1 






Total 

256 100.0 

276 100.0 






ODDS RATIO FOR HISTORY OF FEMALE LUKE CANCER CASES AND CONFEESS RAVINS LIVED KITH 

A HOUSEHOLD MEMBER HHO KGRKED IN CERENT NANUFACTURINS SY SMOKING STATUS OF CASES 

AND COMPEERS 








Household miher 

Slaked cigarettes 






MorRed in cennt 

Casas 

Cmpeers 

Odds 

«5! 

C.I. 

Chi- 

3 

Mnufactvring 

No. 2 

No. : 

Ratio 

Low 

High 

Square 

Value 

Yes 

12 4.? 

: l.s 

2.75 

• 77 

°.?9 

2.64 

n.s. 

No 

222 95.1 

161 98.2 






Total 

244 100.0 

164 100.0 







Never sioked cigarettes 





Yes 

2 16.7 

5 4.5 

4.23 

.73 

24. ?S 

3.03 

n.s. 

Ho 

10 83.3 

107 95.5 






Total 

12 100.0 

112 100.0 






Santel-Haenseei adds ratio: 


T.06 

1.11 

3.47 

U6 

< 0.95 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630928 
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APPENDIX C, TABLE 104 

ODDS RATIO FOR HISTORY OF FEMALE LUNG CAMCER CASES AND COMPEERS HAVING LIVED KITH 
A HOUSEHOLD MEMBER HHQ WORKED IN CEMENT MANUFACTURING, NO CASE OR COMPEER 
SIMILARLY EMPLOYED! 

Household tether 
narked, no case ar 


cn, peer, cstent 

Cases 

Cc,peers 

Odds 

953 C.I. 

Chi- 

P 

.anuTactura 

No. : 

No. : 

Ratio 

Lon High 

Square 

Value 

Yes 

14 5.5 

7 2.5 

2.21 

.88 5.58 

2.96 

r..s. 

No 

242 94.5 

268 97.5 





Total 

256 100.0 

575 100.0 





ODDS RATIO FOR HISTORY OF FEMALE LUNG CANCER CASES AND COMPEERS HAVING LIVED WITH 

* HOUSEHOLD HEHBER KUO HOfflED IN CEKEHT MFOffiUUS 

, NO CASE OR COMPEER 


SIHILARIV EMEDt, BY SHQKIHS STATUS OF CASES AM COMPEERS 



Bausatold .e«4er 







marked. no case or 

Stoked ciaarettes 





eoitesr. ceaent 

Cases 

Coaaeers 

Odds 

952 C.I. 

Chi- 

P 

tanufacture 

NO. 1 

No. X 

Ratio 

Lo« High 

Souare 

Value 

Yes 

15 (.9 

: t.8 

2.73 

.17 9.99 

2.64 

0 . 2 . 

NO 

235 95.1 

161 98.2 





Total 

244 100.0 

164 100.0 






Never stoked cigarettes 




Yes 

2 16.7 

4 3.6 

5.35 

.88 32.92 

3.98 

< 0,05 

No 

10 93.3 

107 96.4 






Total 12 100,0 111 100.0 


HANTEL-HAENSZEL ESTIMATE: 3.19 1.15 3.95 4.95 < 0.05 

NOTE: Wo case who lived with a Household fleeter eaploved in Cetent Manufacture 
had been eaulayed in the tanufacture of ceaent, insulation or asbestos aroducts. 

One ill Co*oeer who lived with a Household tesoer employed in Cfitent Manufacture 
had been employed in the Manufacture of 6asket5. Packing, and Sealing Devices. 

This Ccipeer had never staked. 

t Standard Industrial Classification codes; 2661, 3241, 3255. 3270 through 3275* 
and 3290 through 3299. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX C, TABLE 105 


ODDS RATIO m HISTORY OF FEMALE LUNG CANCER CASES AND CDHPEERS HAVING LIVED Y!TH 
A HOUSEHOLD MEMBER NKG BORKED IN HIGH RISE CONSTRUCTION 


Household tuber 


forked high rise 

Casts 

totters 

Odds 

951 

C.I. 

Chi- 

P 

construction 

No. i 

no. i 

Ratio 

Lot 

High 

Square 

Value 

YfiS 

29 11.3 

u a.7 

2.56 

1.30 

5.05 

6.99 

< 0.05 

No 

227 88.7 

241 95,3 






Total 

256 100.0 

274 100.0 






Unknown: 

3 

4 






ODDS RATIO FOR HISTORY OF FEMALE LUNG CANCER CASES AND COMPEERS HAVING LIVED 

A HOUSEHOLD MEMBER HKQ WORKED IN HIGH RISE CONSTRUCTION JY SMOKING STATUS 

KITH 

OF CASES AND COMPEERS 







Household tether 

5*oked cigarettes 






worked high rise 

Cases 

Coipeers 

Odds 

951 

C.I. 

Chi- 

P 

construction 

No. 1 

NO. 1 

Ratio 

Lot 

High 

Square 

Value 

Yes 

27 11.1 

8 1.9 

2.41 

1.07 

5.45 

4.71 

< 0.05 

No 

217 6B.9 

155 95.1 






Total 

244 100.0 

143 100.0 







Never stoked cigarettes 





Yis 

2 IS.7 

3 4.5 

4.24 

.73 

24.73 

2.98 

n.s. 

Ho 

LO 63.3 

106 95.5 






Total 

12 100.0 

ill 100.0 






Mantel-Haenszel odds ratio: 


2.57 

1.24 

5.31 

6.49 

< 0.05 

Unknown: 

Stokers 

3 

3 







Non stokers 1 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX C t TABLE 106 


GODS RATIO FOR HISTORY OF FEMALE LUNG CANCER CASES AND COMPEERS HAVING LIVES WITH 
A HOUSEHOLD MEMBER HHtJ WORKED :H HIGH RISE CQNSTRUCTUW. HO CASE OR COMPEER 
SIMILARLY EMPLOYED* 

Household ieiher 


worked high rise 
construction 

Cases 

Ho. Z 

Ceipeers 
no. : 

Odds 

Ratio 

Q 5X 

Low 

C.I. 

High 

Chi- 

Scuare 

? 

Value 

Ves 

Kg 

27 10.6 

227 89.4 

13 4.7 

261 55.3 

2.39 

1.20 

9.74 

4.52 

< 0,05 

Total 

Unknown: 

254 100.0 

274 100.0 

4 






ODDS RATIO FOR HISTORY OF FEKALE UW CANCER CASES AND CQItPEERS HAVIN6 LIVED KITH 

A HOUSEHOLD NEITHER NHQ NARKED IN HIGH RISE CONSTRUCTION. HO CASE OR CDNPEEfi 

SIMILARLY EMPLOYED!. 8Y SMOKING STATUS OF CASES AND COHPEERS 

Household newer 
Horked High rise 
construction 

Sioked cigarettes 
Cases Conoeers 

No. ! No. '. 

Odds 

Ratio 

?5: 

Low 

C.I. 

High 

Chi* 

Square 

P 

Value 

Yes 

25 10.3 

8 A.9 


.99 

5.08 

3.83 


NO 

217 89.7 

155 95.1 






Total 

2A2 100.0 

143 100.0 







Never sicked cigarettes 





Yes 

Ho 

2 16.7 

10 83.3 

5 4.5 

106 95.5 

t.2( 

IT 
■ ( V 

24,73 

2.98 

n.s. 

Total 12 100.0 

NAI1TEL-HAEHSZEL ESTIMATE: 

til 100.0 

2.41 

1.16 

5.01 

5.52 

< 0.05 


NOTE: only 2 Cases and no Careers were eaplayed in High Rise Construction who 
had lived with a Household Heater eiplayed in High Rise Construction. The 2 Cases 
had a history of sacking cigarettes, 
t Standard Industrial Classification codes: 1520 through 1542. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX C, TABLE 107 


ODDS RATIO FOR HISTORY OF FEHALE LORO CANCER CASES AID COIKERS HAVING LIVED NITH 
A HOUSEHOLD MEMBER NHO HORNED IN INSULATION RANUFACTUR1NS 

Household aeaber 


worked la 

Cases 

Coapeers 

Odds 

951 

C.I. 

Chi- p 

insulation 

No. : 

No. 1 

Ratio 

Id* 

H:nh 

Square Value 

YlS 

5 2.0 

1 .4 

5.52 

• 6t 

47.55 

1.78 n.s. 

Mo 

251 98.0 

277 99.6 





Total 

236 100.0 

278 100.0 





Unknown: 

3 







All casus And cc.peers aho lived »ith i household .eiber aha 
Narked in insulation eanuf acturing aere Sukers. 

No Case or Coepeer ns deployed id the Hanufacture of Insulation, Cfieot, 
or Asbestos Products uho had lived with a Household eeeber eeployed in the 
Kamifactire of Insulation (Standard Industrial Classification codes; 2661, 
3241, 3255 , 3270 through 3275, 3290 through 3299). 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX C, TABLE L08 

HISTGPATH0LS6IS TYPES OF CARCINOMA OF THE LUNE AHQNfi KHLTt WOMEN BY AGE 


Age group 

SQU31BU5 

cell 

carcinata 

Ho. X 

Stall 

cell 

carcinoaa 
No, X 

Adene- 

carcmcM 

No. X 

Large 

cell 

carcinoaa 
no. : 

Adeno- 

soeatous 

No. X 

Other 

carcinoaas* 
Ho. : 

ijnspec- 

ifiedtt 

carcinotas 

No. : 

All r»n 

tspW 
no. : 

35 - 4? vr. 

5 

20.0 

* 

12.0 

12 

48.0 

3 

12.0 



: 8.5 

25 100.3 

50 - 54 vr. 

5 

12.5 

13 

32.5 

14 

35.0 





8 20.0 

JO I00.0 

55 - 5? vr. 

U 

21.2 

t7 

32.7 

14 

26.9 

: 

3.8 


2 3.8 

6 11.5 

52 100.0 

60 - 64 vr. 

!5 

25.0 


26.7 

22 

36.7 

2 

3.3 



3 8.3 

SO 100.0 

65 - 6? vr. 

8 

21, l 

8 

21,1 

a 

T» T 

Cs»* • 

3 

7.? 

1 2.6 


9 23.7 

:a ioc .0 

70 - 74 vr. 

13 

40.6 

4 

12.5 

7 

21.9 

1 

3.1 

1 3.1 


6 19.9 

32 100.0 

75 ♦ vr. 

4 

33.3 

l 

8.3 

5 

41.7 





2 14.7 

12 100.0 

Total 

61 

23.6 

62 

23.9 

93 

32.0 

11 

4.2 

2 .9 

2 .9 

38 14.: 

239 [00.0 


Souiaous ceil carcinma! 9070.3 

Stall cell carcinoiJ! 8041.3 (H=1S3.8042.1 01=4?) 

Adsnncareimi.a: 8140.3 01=731, 9150.3 (N=6>, 9351.3 (K=U. 9360.3 !N=3) 

large cell carcinoea: 9012.5 

I Fi&rous liietiocytOM! 8830.3, Carcinosarcoia: 8980.3 

II 8000.3 IN=2) and 8010.3 1N=22) and 9980.8 IN=3I Carcino.a, NOS 
8020.3 IH=11) Carcinoid undifferentiated, HOE 

MAJOR HISTOPATHOLOGIC TYPES OF CARCINOMA OF THE LONG 
AMONG WHITE WOMEN BY AGE 

Squaicus Stall 


Age group 

cell 

carcmoia 

No. X 

cell 

carcincta 

No. : 

Adeno- 

carcinota 

no. : 

All cell 
types 

Ho. 3 

35 

- 49 

Vr. 

5 

25.0 

3 

15.0 

12 

40.0 

20 

100.0 

50 • 

* 54 

yr. 

5 

15.6 

13 

40.6 

14 

43.8 

32 

10C.O 

55 ■ 

- 59 

yr. 

U 

26.2 

17 

40.5 

14 

33.3 

42 

100.0 

60 

- 64 

yr. 

15 

28.3 

16 

30.2 

'*'» 

41.5 

53 

100.0 

65 

- 69 

yr, 

a 

32.0 

3 

32,0 

0 

36.0 

25 

100.0 

70 

* 74 

'/r. 

13 

54.2 

4 

IS. 7 

i 

29.2 

24 

100.0 


75 * 

yr. 

4 

40.9 

[ 

10.0 

5 

50.0 

to 

100.0 

total 


61 

29.6 

•62 

30.1 

93 

40.3 

206 100.0 


Source: https://www.industrydocuments.ucsf.edu/docs/zIbjOOOO 
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APPENDIX C, TABLE L09 


BASIS QF DIAGNOSIS OF FOUR H.AJQR HISTOPATHOLOGIC CELL 
TYPES QF CARCINOMA OF THE LliNB AHQNS WHITE WOMEN. 


Basis af 
diagnosis 

Squaicus 

cell 

carcinaia 
No. : 

Snail 

cell 

carcinaia 
No. ! 

fldeno* 
carcino«a 
»o. : 

Urge 

cell 

c3rc:noia 

No. S 

All Tour 
cell type 
No. X 

Histology 

49 

27.7 

32 

29.4 

66 37.3 

10 

3.6 

177 100.0 

Cytolaqy 

a 

53.3 

6 

18.2 

15 45.5 

i 

3.0 

33 100.0 

4utO0S* 

l 

14.3 

4 

37.1 

2 28.6 



’ 100.0 

Total 

si 


62 


33 

a 


217 


Souasous cell carcinoaa: 9070.3 

Snail ceil carcinoma! 8041,3 (H*15J,8042.3 tN=47> 

AdCMcarcmna: 6140.3 flWS), 9250.3 UN). 8251.3 <N=IK 3260.3 IH=3) 
Large cell carcinaia: 8012.3 


Source: https://www.industrydocuments.ucsf.edu/docs/zIbjOOOO 
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APPENDIX C, TABLE IIQ 



HISTOPATHOLOGIC TYPES OF CARCINQHA OF T H£ L1JN6 Atm HHITE WHEN 3Y SHQKING STATUS 



Squaious 

Snail 


Large 


Unspec¬ 



ceil 

cell 

fideno- 

cell Adeno- 

Other 

ified 

All cell 

Sacking 

carcinoia 

carcinoia 

carcinaia 

carcinoia sauaious 

carcinoiaslt 

cardnonasl 

types 

status 

No. Z 

No. : 

Ho. i 

No. ! Ho. : 

No. 2 

Ho. : 

Ho. i 


Siokers 

53 

23.5 

41 

24.7 

76 

30.S 

11 

4.5 

2 .8 

2 .3 

37 

15.0 

247 100.0 

Current 

39 

21,1 

4? 

24.5 

56 

30.3 

8 

4,3 

1 .5 

l .5 

31 

14.3 

185 100.0 

Exsnoker 

19 

30.4 

12 

15. t 

20 

32.3 

3 

4.0 

1 l.i 

1 l.i 

6 

P,7 

52 100,0 

Never 

T 

25.0 

l 

8.3 

7 

58.3 





l 

8.3 

12 100,0 

Total 

61 

23.4 

42 

23.9 

83 

32,0 

It 

4.2 

2 .8 

: .0 

38 

1 4 .7 

259 100.0 

Percent of 
•cell tvoes 


23.6 


23.? 


32.0 


4.2 

.8 

.a 


14.7 

100.0 


Squauaus cell carcinoia: SOTO.3 

Stall cell carcinoua; 8041.3 (N=15).9042.3 (N=47) 

Adenocarcinaaa: 8140.3 «s73J f 8250.2 (H-A). 9251.2 !N=l). 9250.3 (N=3) 
Large cell carcinOBa: 8012.3 

I 0000.3 (N=2). 8010.3 (N*22),8020.3 (N-ll>. 9980.8 (H-31 
It fibrous histiocytoia: 8030.3, Carcinasarcoia: 8980.3 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPENDIX C, TABLE Lil 


HISTCFmTMIC TYPES Of CARCIHDHA OF THE L3N5 
PHONE SHITE WHEN SY PACK-YEARS OF CIGARETTES SHORED 


“act-years 

of 

cigarettes 

sacked 

Squaious 

cell 

carcinoid 
No. 1 

Siall 

ceil 

carcinoid 

No. : 

Adeno- 
carcinoia 
No. ! 

All 

four cell 
tyoss 
no. : 

1 - 11.42 


32.5 

7 

17.5 

20 

50.0 

40 100*0 

16.43 - 34.21 

i 

25.0 

0 

37.5 

a 

37.5 

24 100.0 

34.22 • 43. SO 

15 

30.0 

1 ? 

38.0 

16 

32.0 

50 100.0 

15.71 * 

21 

30.4 

20 

2 ?,o 

29 

40.6 

6 ? 100.0 

Total 

55 

30.1 

55 

30.1 

77 

3?.? 

183 100.0 


Snuaioas cell carcano.a: 8070.3 

Stall cel! carcinota: 9041.: !N«I3!.8042.3 1H=42) 

Ataocarcinoia: 3140.3 111=481. 3150,3 111=31, 8240.3 (N=2) 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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APPEND EC C, TABLE 112 


ESHIMTES FOE CODS MESS F19 ENPLCYlOr 3F FEMLE LEHE CANCER CASES 
AND CDHPEERS !N NIGH R!GK INDUSTRIES AND/OR SECJPftTIDMS !Y SNSKING STATUS 


Tyne of 93! Confidsacs 


high risk 
eupiovaentt 

Saoked 

cigarettes 

High risk 
eaolcvient 

Nuaber of 

Cases Coapeers 

Cdds 

Ratio 

interval 

Lon 

Ctli- 

High Sauare 

a 

Value 


Yes 

Yes 

161 

102 

°.I0 

4.40 

19.66 

47,01 

' 0.05 


No 

No 

9 

c 3 






1 . 

Yes 

NO 

84 

64 

7.91 

3.64 

17,21 

30,81 

: 0.03 


No 

No 

9 

52 






1 . 

No 

Yes 

3 

59 

.30 

.08 

1.16 

4.52 

• 0.05 


No 

Ho 

9 

53 







Yes 

Yes 

147 

0*1 

11.01 

3 .:: 


50.27 

' 0.05 


No 

Ho 

0 

42 






t 

Yes 

Ho 

100 

74 

9.21 

i .35 

19.93 

3°. 18 

0.05 


Ha 

No 

0 

52 






•» 

4a 

Ho 

Yes 

3 

50 

.41 

• J! 

1.61 

2.6! 

o.s.n 


No 

No 

0 

42 






:. 

Yes 

Yes 

79 

42 

13.17 

4.46 

23,52 

39.11 

' 0.05 


No 

No 

12 

84 






3 . 

Ye s 

No 

148 

124 

«.49 

4.96 

12.13 

et <» 

r 0.05 


No 

Ho 

12 

94 







No 

Yes 

0 

28 

.12 

.01 

2.07 

4.33 

' 0.05 


No 

No 

12 

84 






4. 

Yes 

Yes 

65 

32 

15.74 

7.55 

32.84 

63.70 

: 0.05 


No 

Na 

12 

93 






4. 

Yes 

No 

182 

134 

10.53 

5.54 

19.9? 

65.76 

: 0.05 


No 

“0 

12 

53 






4. 

No 

Yes 

0 

l? 

.19 

.01 

:.tb 

2.74 

n.s. 


No 

No 

12 

93 







t Type of high risk asaloyisnt: 

Eaploy.ent in either a high risk industry nr a hie!) risk cccusation. 

2. Eioloyient in a high risk industry. 

3. Eioloyient in a high risk nccuoatien. 

1. Eioloyient in both a high risk industry and a high risk socaostion. 
tl n.s. = not significant at the 55 level. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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RELATION OF FORCED EXPIRATORY VOLUME IN ONE SECOND!**:' f 
(FEVj) TO LUNG CANCER MORTALITY IN THE 1 MULTIPLE rtfS-A ! 
RISK FACTOR INTERVENTION TRIAL (MjRFIT) 

I . 

LEWIS H. KULLER, 1 JUDITH OCKENE, 1 ELAINE MEILAHN, 1 and j .f .. , f s \. 
KENNETH H. SVENDSEN 8 , . 

FOR THE MULTIPLE RISK FACTOR INTERVENTION TRIAL RESEARCH GROUP’ 1 


Kuller, L. H. (U. ol Pittsburgh Graduate School of Public Health! Dept of Epide ¬ 
miology, Pittsburgh, PA 15261), J. Ockene, E. Meilahn, and K. ,H. S vend sen for " . 

the Multiple Risk Factor Intervention Trial Research Group. Relation of forced 
expiratory volume in one second (FEV,) to lung cancer mortality in the Multiple . 

Risk Factor Intervention Trial (MRFIT). Am J Bptdemlol 1890;132:265-74. 

For men participating in the Multiple Risk Factor Intervention Trial, the authors 
evaluated the relation between the baseline forced expiratory volume In one 
second and lung cancer mortality among smokers between the third and tenth 
years of follow-up (1973-1974 to 1984). This measure of ventilatory function was . ....., ij( 
a powerful predictor of lung cancer deaths, with rates that increased from 3,02 ( ^ ^ 
per 1,000 person-years in the lowest quintile of forced expiratory volume to 0.43 
in the highest quintile. This relation was not weakened by adjustments for - , f' 
smoking dose, including number of cigarettes smoked per day, tar arid nicotine r’- 
content, duration of smoking, or age at onset of smoking. Nor was forced;^ 1 *: ? t* 1 
expiratory volume related to time between its determination and lung cancer 
death. If these observations can be verified in other studies, the forced expiratory '• 

volume in one second may identify smokers al very high risk of lung cancer and, ; ftiii'; 
hence, in need of more aggressive preventive approaches. J ; d>v ‘ •'i: »ri 

- i ->!••• 

forced expiratory volume; neoplasms, lung; nicotine; smoking; tars r> l t . 


We have evaluated the relation between 
forced expiratory volume in one second 
(FEV,) and lung cancer among cigarette 
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smokers participating in the Multiple Risk ': 
Factor Intervention Trial (MRFIT). Ciga¬ 
rette smoking is a predominant risk factor 11 
for coronary heart disease (1), lung’cancer ' 
(2), and chronic obstructive pulmonary di*-^> 
ease (3). The risk of disease increases with''' 1 
dose of exposure to cigarette smoking mea¬ 
sured as the duration of smoking/ age afc.f 
onset to current age, number of cigarettes, 
smoked, type of cigarette, yield of tar or.V> 
nicotine, presence or absence of a filter^ 
and chemical measure of smoking exposure 
such as thiocyanate or cotinine (1-3)! 

Body size (height), increasing age,'ciga^ 4 ,;, 
rette smoking, and possibly broacfalaL ; : 
activity are the most important 
nants of the levels of the FEV l (4,’&). , !|3£e*^j^ 
are also genetic, host susceptibi 
portents to the levels of FEV," (4)/l 
rniologic studies have repeatedly t 
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strated an inverse relation between levels 
of pulmonary function and risk of coronary 
heart disease death (6-9). A few studies 
have also reported an inverse relation be¬ 
tween levels of pulmonary function and 
subsequent risk of lung cancer (10-12). The 
studies have been primarily limited to pop¬ 
ulations with existing pulmonary disease, 
relatively small sample sizes, or few mea¬ 
sures of the dose of cigarette smoking. 

Tockman et al. (10) determined the rel¬ 
ative risk of lung cancer in relation to the 
level of FEV, in patients with chronic ob¬ 
structive lung disease who participated in 
the Intermittent Positive Pressure Breath¬ 
ing Trial (n — 676) and in participants In 
the Johns Hopkins Lung Project (n *= 
3,728). The participants in the lung project 
were at high risk of lung cancer, had an 
average age of 46 years, and smoked at least 
one pack of cigarettes per day. A total of 22 
participants died of lung cancer in the In¬ 
termittent Positive Pressure Breathing 
Trial, and 19 in the -Johns Hopkins Lung 
Project. The risk of lung cancer was sub¬ 
stantially increased among those with im¬ 
paired pulmonary function defined as an 
FEV, of less than 60 percent of that ex¬ 
pected, compared with the Johns Hopkins 
Lung Project participants who had a forced 
expiratory volume of 85 percent or greater 
and no shortness of breath or bronchitis. 
The Intermittent Positive Pressure 
Breathing Trial participants with a forced 
expiratory volume of less than 60 percent 
of that predicted had a 4.85-fold increased 
risk of lung cancer, and the participants in 
the Johns Hopkins Lung Project with im¬ 
paired pulmonary function had a 2.7-fold 
increased risk. Neither bronchitis nor 
shortness of breath was a risk factor for 
lung cancer. The lung cancer risk appeared 
to be linearly increased with declining pul¬ 
monary function. The increased risk of lung 
cancer and decreasing pulmonary function 
was not substantially modified by adjusting 
for age, pack-years of smoking, or bronchi¬ 
tis history. The risk of lung cancer associ¬ 
ated with decreased pulmonary function 


was substantially greater than that for 
pack-years of smoking. 

Skillrud et al. (11) studied 113 persons 
with decreased pulmonary function forced 
expiratory volume of less than 70 percent 
of the predicted normal value and 113 con¬ 
trol persons with an FEV, of greater than 
85 percent of that predicted. Persons were 
followed from 1973-1974 to 1984. Lung 
cancer developed in nine cases and two 
controls (p — 0.024). The cases and con¬ 
trols were matched for the amount smoked, 
age, and occupation. 

Davis (12) followed up 835 patients at 
the Bellevue Emphysema Clinic in New 
York who had an average age of 60 years. 
The incidence of lung cancer was 11.6/ 
1,000 person-years. The rates of lung can¬ 
cer were estimated to be substantially 
higher than those reported for other studies 
of smokers (12). 

Materials and methods 

MRFIT was a randomized primary pre¬ 
vention trial designed to test the effects of 
a multifactorial intervention on mortality 
from coronary heart disease in high-risk 
men selected on the basis of their levels of 
diastolic blood pressure, serum cholesterol, 
and number of cigarettes smoked (13). 
Clinical follow-up of the participants, in- 
eluding an intervention program for men 
in the special intervention group ended on 
February 28, 1982. Continued mortality 
surveillance of the trial participants 
through December 31, 1985, resulted in an 
average follow-up of 10.5 years. The design 
and results for the 10.6 years of foilow-up 
have previously been presented (14). 

Of the 12,866 men in the trial, 6,428 were 
randomized to special intervention and 
6,438 to usual care between December 1973 
and February 1976. They were aged 35-57 
years at entry. Approximately 92 percent 
were white. 

Prior to randomization, the men were 
evaluated at three visits. At the initial visit, 
the number of cigarettes currently smoked 
was the only measure of smoking reported. 


and 8,194 (63.7 percent) men reported cur¬ 
rently smoking cigarettes. At the second 
visit for those eligible, serum thiocyanate 
(a chemical measure of smoking dose (15)), 
a physical examination, and pulmonary 
function were performed. At the third visit, 
a more detailed smoking history was con¬ 
ducted, including measurements of smok¬ 
ing dose, number of cigarettes smoked, age 
at onset of smoking, and tar and nicotine 
content of cigarettes. The smokers aver¬ 
aged 34 cigarettes per day at the first visit. 
The average age at onset of smoking was 

18 years, and approximately half of the men 
began smoking between the ages of 16 and 

19 years. 

Men who had a serious life-shortening 
disease or who were believed to be unable 
to participate in the specific interventions 
were excluded from the trial prior to ran¬ 
domization. Most individuals with clini¬ 
cally significant chronic obstructive pul¬ 
monary disease, as well as those with 
documented clinical myocardial infarction 
or angina pectoris, or electrocardiogram 
evidence of an old myocardial infarction 
were probably excluded prior to randomi¬ 
zation. Of the randomized participants who 
smoked cigarettes, 85 reported a history of 
emphysema and 504 reported a history of 
asthma. 

During the trial and after termination of 
clinical follow-up in 1982, the vital status 
of each man was checked by clinical center 
staff. Since February 28, 1982, vital status 
has been determined using the National 
Death Index and information provided by 
the Social Security Administration. Mor¬ 
tality ascertainment using these data 
sources through December 31, 1986 is esti¬ 
mated to be 100 percent complete (14). 
Through February 28, 1982, a Mortality 
Review Committee classified ‘ specific 
causes of deaths by reviewing hospital rec¬ 
ord^; autopsy reports, and information 
froin physicians and next-of-kin. From 
March 1982 through 1985, only the death 
certificates were available for review. 

Pulmonary function was initially me'a- 
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sured during the examination at the second)- 
visit prior to randomization and annually) 
thereafter. Pulmonary function technique* : 
and quality control procedures have been 
described in detail (16). The pulmonary 
function measurements were completed us¬ 
ing a 10-liter Stead-Wells water-filled spi¬ 
rometer (Stead-Wqlls, Braintree, MA). 
Standardization of, pulmonary function 
measurements and calibration checks were 
not given high priority in 1972 at the start 
of the trial and prior to development of 
standardization guidelines. A rigid stan¬ 
dardization prograjm was introduced sev¬ 
eral years into the. trial, and prior pulmo¬ 
nary function tracings were carefully re¬ 
viewed using standardized criteria. The 
specific criteria have been described in de¬ 
tail (16). The quality of the forced expira¬ 
tory tracings was rated using four criteria! 
1) abruptness of takeoff, 2) completeness 
of exhalation, 3) smoothness of exhalation 
and 4) absence of fast starts (16). These 
criteria met standards subsequently deveP 
oped by the American Thoracic Society 
(17) and the Epidemiology Standardization 
Project (18). The plastic tubes of the spi¬ 
rometer were checked each week-for leak¬ 
age. Only 57 percent of the baseline trac¬ 
ings (7,368 of 12,866) met our criteria based 
on reviews of the tracings as satisfactory 
for analysis. There were no difference* in- 
baseline characteristics between men: with 
and those without acceptable tracings at 
baseline (9). By year three of the study 
(table 1), approximately 86 percent of the 
tracings had met the acceptable criteriafor 
the study. The FEV, measurements'were 
also adjusted for temperature. ; ^ ' 

The pulmonary function results in ; this 
paper are based on third-year data because 
of the lesser number of acceptable tracings 
at baseline. These results therefore exclude 
from the analysis men who died before year 
three, those who did not attend the : Uiirii j 
year visits, and those with mabcmt&bte. 
tracings (table 1). • 

There were 12,866 participant^'lathe 
MRFIT trial. Approximately '64~'-petcent>". 
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Table 1 

Number of lung cancer, coronary heart disease, and ali-cause deaths after year 3 for MRFIT* cigarette smokers 
at first visit by complet ion of the pulmonary function test at year 3. 1973-1974 to 1986 


Status of 

pulmonary function lest 

Lungi 

saucer 

Coronary licart 
disease deaths 

Death 
any cause 


No. 

No. of 

Missed test 

932 

18 <2.06)1- 

27 (3.97) 

105 (15.45) 


Unacceptable tracing 

1,073 

11 (1.35) 

34 (4.16) 

80 (9.79) 


Acceptable tracing 

6,075 

60 (1.31) 

196 (4.29) 

468 (10.24) 



* MR FIT, Multiple Risk Factor Intervention Trial, 
t Numbers in parentheses, rale per 1,000 person-years. 


(8,194 men) were cigarette smokers at their 
first screening examination. Among the 
8,194 smokers, 114 had died through year 
three, leaving 8,080 smokers at the third 
annual examination. The lifetime non- 
smokers were excluded because there were 
no lung cancers among them. The ex¬ 
smokers at entry were also excluded be¬ 
cause the smoking history prior to the trial, 
especially the amount smoked and the time 
of smoking cessation prior to the study, was 
probably not as accurate as for the smokers 
in the trial. Of the remaining 8,080 smok¬ 
ers, satisfactory pulmonary function mea¬ 
surements were available for 6,075 (75 per¬ 
cent) (table 1). The high mortality for lung 
cancer and total mortality among thoBe 
who did not have a test at year three is 
explained by annual visits missed because 
of chronic illness between entry into trial 
and the third-year examination. There 
were 119 deaths from lung cancer over 10.5 
years of follow-up (table 2). The number of 
lung cancer deaths among cigarette smok¬ 
ers at entry was similar between the usual 
care (50 deaths) and special intervention 
(66 deaths) groups. 

Seventeen of the 106 lung cancer deaths 
among cigarette smokers occurred during 
the first three years of follow-up and are 
not included in further analysis of the third 
year FEV t and subsequent risk of lung can¬ 
cer. There were 47 deaths in the special 
intervention group and 42 in the usual care 
group after year three. The results of the 
FEV] analysis are based on 60 of the 89 


subsequent lung cancer deaths from year 
three to year 10.6, for which there were 
good FEVi measurements at the third-year 
examination (table 1). As noted, there was 
no significant difference in baseline char¬ 
acteristics for those with and those without 
acceptable tracings. 

The dose of smoking wag evaluated by 
the number of cigarettes, age at onset, and 
tar and nicotine content of the cigarettes. 
The thiocyanate levels in blood were the 
only chemical measure of smoking dose. 
Certain foods may raise the thiocyanate 
levels. Diuretics may also increase thiocy¬ 
anate levels. However, among smokers, 
thiocyanate is an excellent measure of 
smoking dose (16). 

The FEV, was inversely correlated with 
the number of cigarettes smoked, thiocya¬ 
nate levels, and age, and was directly cor¬ 
related with height. All four of these vari¬ 
ables were also related to total mortality. 
Statistical analysis, therefore, included ad¬ 
justment for these confounding variables. 

The statistical methods used in the 
MRFIT trial have been described in detail 
in previous publications (13). Rates are 
given as number of events per 1,000 person- 
years of observation. The relation between 
FEVi and smoking and other variables was 
assessed using the Cox proportional haz- 
. ards model (19). The tests for linear trends 
were performed using the Cox model with 
number of cigarettes per day and other risk 
factors as covariates. The estimate of rela¬ 
tive risks in the multiple regression analy- 
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sis is based on techniques described in the 
paper by Kahn and Sempos (20). 

Results 

The levels of the FEV t were divided into 
five quintiles among the cigarette smokers 


• x 

(table 3). As expected, FEVj was related to. y 
the measures of smoking dose, including 
number of cigarettes smoked, thiocyanate,'. 
and age at onset of smoking (table.3). New 
ther smoking of filter cigarettes mor.tar 
content was related to FEVi. ■ <&■’ r 
The FEVi was an independent predict >r 


Table 2 :■ 

> r deaths and mortality rates per 1.000 person-years by number of cigarettes smoked per day at first ' 
examination, 1MRFIT*, 1973-1974 to 1985 j _ ■; : 



Total 

No. 

Rate/1,000 

person-yeara 


Never smokers 

1,859 

0 

0 


Ex-smokers 

2,813 

13 

0.43 



rettee/dny) 


1.29 

0.22 

1.29 


<0.001 


if 

_ 

• MRFIT, Multiple Risk Factor Intervention Trie). ' ' ;'y 

t From Coe proportional hazards model (ID) using the number of cigarettes smoked per d*y M « i 

■ 1 , m i All) 

Table 3 . _ n- 

Mean values of selected baseline oanoWes for MRFIT* first screen smokers by FEVi quintile ■ 

examination. 1973-1974 to 1985 __ « J 


p value for linear trend among 
smokers) 


'quintile lU Quintile IV . ‘ QulntlWV : 

(3,062-3,396 ml) <3,377-3.748 ml) <^3.749 cl) 


Age (years) 48.8 5.5 

No. of ciga 
reltes/dsy at 

first visit 35.2 14.8 

Thiocyanate 

(pmol/lher) 171.1 56.6 

Age at which 
smoking began 

(years) 17.2 3.9 

% filter ciga¬ 
rettes 78 

Tir (mg) ID-9 4 ® 

Nicotine (mg) 1.2 °- 3 

Alcoholic drinks/ 

week 13.1 12.7 13.3 

Diastolic blood 

pressure (mm) 97.2 8.1 97.5 

Cholesterol (mg) 246.1 40.2 248.9 


34.0 16.3 

171.2 68-6 


48.4 

a 


33.7 

168.1 


33.5 
166.6 , 


18.4 

1.2 


'**■ "ftv 'if 

' 32JS 

.77 ; 


18.7 262.4 38.9 249.9 


.... . 

4.6 18.3^^441^1 

0.3 

11.6 t 

■4 -• 

7.8 & \ 

39.1 : 


* MRFIT, Multiple Risk Factor Intervention Trial; 


FEV,, forced expiratory volume in one sexsonA 
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of lung cancer mortality over the approxi¬ 
mate 7.5 years of follow-up after the year 
three examination (table 4). The relation 
was linear and was weakened only slightly 
by adjustment for the number of cigarettes 
Bmoked per day, age, height, and other vari¬ 
ables.- 

We evaluated the relation between sev¬ 
eral other measures of smoking dose and 
lung cancer. The thiocyanate level was di¬ 
rectly related to lung cancer mortality 
among the cigarette smokers. Neither the 
level of nicotine nor tar content of ciga¬ 
rettes smoked at baseline was significantly 
related to lung cancer deaths (21). This is 
probably due to the narrow range and rel¬ 
atively low levels of tar, with 58 percent of 
the 8,194 men who smoked at the first 
screening examination smoking cigarettes 
With 16-19 mg' of tar. There was also a very 
narrow range of age at onset of smoking 
and no relation between age at.opaet and 
iung cancor mortality (21). 

In a previous report, Townsend (22) eval¬ 
uated the effects of smoking cessation on 
the FEV t decline at three of the MRFIT 
centers. Those who had stopped smoking 
experienced a smaller rate of decline of 
FEV, during the trial than those who con¬ 
tinued to smoke. The difference was about 


22 ml/year. THub, it is unlikely that smok¬ 
ing cessation during the trial would sub¬ 
stantially shift individuals within quintiles 
of the FEV, that differ by about 350 ml. 

Men who stopped smoking during the 
trial did not have a lower lung cancer mor¬ 
tality rate than those who continued to 
smoke. Among the 945 men in the special 
intervention group who stopped smoking at 
year one, 10 (10.6/1,000 men) died of lung 
cancer as compared with 35 (12.7/1,000 
men) among the 2,754 men in the special 
intervention group who continued to 
smoke. The number who stopped smoking 
was much smaller for the usual care group, 
and there was also no reduction in lung 
cancer mortality among the ex-smokers in 
the group. Smoking cessation is not a likely 
confounder of the relation between the 
FEV, and lung cancer in this study (21). 

There was a possibility that the FEV,/ 
lung cancer relation might be due to a 
shorter time period between the measure¬ 
ment of the FEV l at year three and subse¬ 
quent lung cancer death. Among the 27 lung 
cancer deaths in the lowest quintile of 
FEV,, the mean number of days between 
the FEV, measurement and lung, cancer 
death was 1,680, while for the four deaths 
in the highest quintile it was 1,504 days. 


Table 4 

MRFIT* lung cancer deal Its and mortality rate* by FEV, quintile* ai year .? [or smokers at first uwf'f, 
1973-1974 to 1985 


FEV, (ml) 

No. of 
cigarette* 
smoked 
■l time 
of first 

No. of 
lung cancer 

Relative 

ri&k 

95% 

confidence 

Adjust edt 
relative 

35% 

confidence 

interval 

32,670 

1,208 

27 (3.02)t 

1.0 


1.0 

0.33-1.39 

2,671-3,051 

1,211 

12 (1.33) 

0.44 

0.22-0.37 

0.68 

0.37-1.63 

3,052-3,376 

1,217 

15 (1.64) 

0.54 

0.29-1.02 

0-78 

0.37-1.63 

3,377-3,748 

1,220 

2 (0.22) 

0.07 

0.02-0.30 

0.14 

0.03-0.62 

S3,749 

1,219 

4 (0.43) 

0.14 

0.06-0.40 

0.28 

0.06-1.06 

p value for linear trend 


<0,001 


<0.001 



* MRFIT, Multiple Risk Factor Intervention Trial; FEV„ forced expiratory volume in one second, 
t Adjusted for baseline covariatea: age, height, number of cigarette* smoked per day, thiocyanate, age at 
which smoking began, use of Tiller cigarettes, tar and nicotine content, alcoholic drinks/week, diastolic blood 
pressure, ami rhufe'lerid. 

t NumlH-r- ,n (..in mil, -,--. rm<- j*t I.("Ml person-years. 
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Table 6 \ . - 

nnd regression coefficients from the Cox proportional hazard* model (19) for the 

after the. third year of follow-up for MRFIT* screen 1 smokers, 1973-1974 to 1985 : .^ <‘ 7 


Relative risk. 

cancer death after the thirdyear of follow-up for 



* MRFIT, Multiple Risk Factor Intervention Trial; FEVl forced expiratory volt|i 



Only four of the 27 lung cancer deaths in 
the lowest quintile occurred within 2 years 
ol‘the FEV, measurements and none within 
one year, while 12 occurred more than 5 
years after the year three FEVi measure¬ 
ments. 

The Cox proportional hazards linear 
regression model included age, cigarettes 
smoked, thiocyanate levels, age at which 
smoking began, use of filter or nonfilter 
cigarettes, tar and nicotine content, alcohol 
consumption, diastolic pressure, choles¬ 
terol levels, and height. Only age, number 
of cigarettes smoked per day, and the third 
annual FEVi were significant predictors of 
subsequent lung cancer mortality (table 5). 
There is clearly a high correlation among 
the smoking variables, especially number 
of cigarettes smoked, thiocyanate level, and 
age at onset of smoking. The important 
observation, however, was that the FEVi 
was independently related to the risk of 
lung cancer adjusted or unadjusted for the 
variables, including both the smoking vari¬ 
ables and some of the other risk factors for 
selection in MRFIT (15). Further analysis 
of each of these variables separately did not 
demonstrate a strong relation with lung 
cancer except FEVi, number of cigarettes 
smoked, and thiocyanate. 

History of symptoms of chronic bronchi¬ 
tis, such as cough in the morning during 
the winter and phlegm, was measured at 
the annual examination using standardized 
respiratory symptom questionnaires (23). 
The symptoms increased with the dose of 
cigarette smoking. For example, cough in 
the morning in the winter increased in fre¬ 
quency from 5 percent among noncigarette 


smokers to 14 percept in those who smoked 
1-14 cigarettes per cj!ay to 64 percent among 
men who smoked 4o or more cigarettes per 
day. There was anj increased risk of lung 
cancer among cigarette smokers who re¬ 
ported respiratory symptoms as compared 
with no symptoms' (table 6). In the multi¬ 
variate Cox proportional. hazards regres¬ 
sion model, only the presence of phlegm in 
the winter for greater than 3 months was a 
significant predictor of lung cancer after 
adjustment for age, smoking * dose, A ahd 
FEV,. The relation of FEVi with .ton* can-* 

Table 6 r ' ' 

Relation between symptoms and reported disease for..f 
smoker* at first visit and lung cancer/1£00 pertotV* 
years, 197 3-1974 to 1986' - V* ' 
TW«rtiv«' 

N °- “• . M .ft — * 

l - 66 ■ 

ftp .bUhSJwV 

1.09 1 ''-1.2 MrtJfU. 
0.91 


Cough on winter 
morning 
Yea 
No .’ 

Cough night or day 
>3 months/year 
£3 months/year 
No 

Phlegm 
>3 month* 


3,786 

4,407 


;~3 
No 

Emphyeema 

Yea 

No 

Asthma 

Yea 

No 

Bronchitis 

Yea 


604 

7,687 


1,444 

6,746 


. 1J 4 

1.46 : " • 

i.20^t-;l&/ c ::-,. 




Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 






cer mortality was, however, not substan¬ 
tially affected by including the incidence of 
winter phlegm for greater than 3 months in 
the regression analysis (table 7). There was 
no relation between reported shortness of 
breath and subsequent lung cancer mortal- 
Ity. , 

There also was no relation between a 
history of asthma and bronchitis at entry 
into the trial and subsequent 10.5-year lung 
cancer mortality among the cigarette smok¬ 
ers (table 6). There were five deaths 
(5.9/1,000 person-years) due to lung cancer 
among the 85 men who had a history of 
emphysema and 101 (i.2/1,000 person- 
years) among the 8.1U9 without such a his¬ 
tory. 

Discussion 

The FEVj was an independent predictor 
of lung cancer in this study. There were no 
lung cancer deaths among never-amokera, 
and therefore, the relation between 
and lung cancer cannot be tested indepen¬ 
dent of cigarette h mo king. 

The prior determinants of ventilatory 
function in a population are age, height, 
smoking, airway responsiveness, various 
measures of environmental pollutantB, in¬ 
fection, and genetic factors (24). Height 
was not a risk factor for lung cancer, and 
therefore, did not influence the relation of 
FEVj to lung cancer. 

The age range within the MRFIT, 35-57 
years, was relatively narrow, and the results 
were age-adjusted. Of the 106 lung cancer 


deaths, 56 occurred in the group aged 50- 
67 years at entry. Even limiting the analysis 
to rates within the group aged 45-57 years 
at entry and age-adjusting within this nar¬ 
row age band did not modify the association 
of lung cancer with FEVj. 

Limited occupational data are available. 
Many of the occupational lung cancers re¬ 
ported in the literature are confounded by 
cigarette smoking, either as an additive or 
a multiplicative interaction (25). The 
MRFIT included 22 different centers in the 
United States. No detailed analysis of 
MRFIT data regarding the relation of oc¬ 
cupation and lung cancer has been pub¬ 
lished. It is unlikely, however, that a strong 
interaction of high-risk occupations with 
FEVj would account for the relation of 
FEVi and lung cancer seen in this study. 
There is relatively little evidence that en¬ 
vironmental pollution (26, 27) is an impor¬ 
tant risk factor for lung cancer compared 
with cigarette smoking at the present time. 

The first National Health and Nutrition 
Examination Survey follow-up study (28) 
reported a relative risk of 1.02 for develop¬ 
ing any cancer among persons with a his¬ 
tory of asthma. The prevalence of asthma 
(5.7 percent) was similar to that in MRFIT 
(6 percent). There was no relation between 
asthma and lung cancer among the Bmal! 
group that reported asthma at entry in 
MRFIT. The risk of lung cancer associated 
with only allergies in the National Health 
and Nutrition Examination Survey was 
1.19, which was also not significant. De¬ 


Proportional hazards general linear regression model for lung cancer deaths, MRFIT*, 1973-1975 to 1985 



Adjusted 
relative risk 


p (excluding 
phlegm 
>3 months) 

Difference associated 
with relative riak 


Age (years) 

No. of cigarettea/dRy at 

1.10 

0.000 

0.000 

Per single year of age 


time of first visit 

1.61 

0.012 

0.003 

Per 20 cigarettes 


FEV, year 3 

Winter phlegm for >3 

0.60 

0.008 

0.002 

Increase 1,000 ml 


months 

3.38 

0.04 





* MRFIT, Multiple Risk Factor Intervention Trial; FEV„ forced expiratory volume in one second. 
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tailed allergy history was not available in 
MRFIT, but is unlikely to be the explana¬ 
tion for the relation of low FEVj and lung 
cancer. 

The association of FEVj and lung cancer 
could be due to any of the following: 

1) FEVj is a better measure of exposure 
to carcinogens in cigarette smoke than 
the usual history of smoking exposure; 

2) Individuals with decreased FEVi are at 
further increased risk of lung cancer be¬ 
cause of inability to clear carcinogens from 
the respiratory tract; 3) Decreased FEVi 1 b 
a measure of a combination of aging and 
carcinogenic exposure, since both age and 
smoking are the primary determinants of 
the level of FEV 5 ; and 4) There was a 
shared genetic liability to both lung cancer 
and decreased pulmonary function. 

It is possible that the rate of decline in 
the FEVj due to aging, independent of the 
smoking dose, may partially explain the 
relation between it and lung cancer mor¬ 
tality. A study in non-cigarette smokers 
may be necessary in order to clarify the 
independent effect of aging on the FEVj 
and the risk of disease. 

The genetic susceptibility' hypothesis 
(29) has been based on the heredity of 
pulmonary function (30,31) and the appar¬ 
ent increased risk of lung cancer, possibly 
independent of smoking dose, among rela¬ 
tives of patients with chronic obstructive 
pulmonary disease (32). The confounding 
of smoking dose may weaken this hypoth¬ 
esis. There are a few studies that report 
familial aggregation of lung cancer (33-35), 
but most do not include good smoking his¬ 
tories within and between families. 

The most plausible hypothesis is that low 
FEVi is a marker of exposure to carcino¬ 
gens in cigarette smoking. It is also a pre¬ 
dictor of coronary heart disease a ndf total 
mortality (9). The relation with coronary 
artery disease is much weaker than for lung 
cancer. Combining FEVj and smoking his¬ 
tory may identify a group of smokers at an 
unusually high risk of lung cancer. 

Smoking cessation is the only known ap¬ 


proach to reducing the risk of lung Cancer 
substantially and probably also to reducing 
the rate of decrease of pulmonary function, 
including the FEVj,' with age among smok¬ 
ers (22, 36). In nejther situatioi^can' the 
prior damage due tjo cigarette smoking be 
completely eliminated by smoking cessa¬ 
tion (4, 37). j . * 

The number of Jung cancer deaths and 
the mortality rates [will remain high for the 
foreseeable future because of the large pop¬ 
ulation of current; and ex-smokers, espe¬ 
cially among high-risk older individuals 

(38) . Identification of smokers and ex¬ 
smokers with lower FEVj may provide a 
population at highest risk in which more 
aggressive smoking cessation interven¬ 
tions, especially more costly individualized 
approaches, tests of chemopreventive 
agents such as beta-carot^nfi or retinoids 

(39) , and evaluation of new screening tech¬ 
niques (40) for early detection of lun| cap- 
cer are needed. , 
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PARENTAL OCCUPATION AND INTRACRANIAL NEOPLASMS 
CHILDHOOD: RESULTS OF A CASE-CONTROL INTERVIEW-, 


J. R. WILKINS III 1 and THOMAS SINKS’-* 


? 'P.l' 

i. 




Wilkins, J. R-, 111 (Dept, ol Preventive Medicine, Ohio Slate U„ Columbus, OH 
43210-1240), and T. Sinks. Parental occupation and Intracranial neoplasms' of 
childhood: results of a case-control interview study. Am J Epidamfol- 
1990;132:275-92. ) ? 

In 1983-1984, the authors conducted a case-control study lot environmental r •" 
factors and childhood brain tumor risk. Cases (n « 110) were Identified through i ‘-'' 
the tumor registry of a pediatric hospital and matched controls^(n = 193) through •*' 
random digit dialing. In addition to parental occupational histories, telephone 
Interviews elicited Information about potential con founders and hypothesized risk i • -• 
factors for childhood brain tumors. Relying primarily on the Hoar et al. (J Occup .•,;.£(> j. 

Med 1980;22:722-6) job-exposure matrix, the authors examined parental employ-^,’ & 

ment characteristics in relation to the relevant developmental periods. PaternaljX 
employment in several Industries (agriculture, construction, metal, and food aoc^.^^y' 
tobacco) and in several occupations (agriculture, benchwork, and transportation)!j-jkjjW/- : 
was associated with excess risk. The range of notably elevated odds ratios was i 
2.0-3.3, with all confidence intervals including 1.0 except one. Elevated 
unstable odds ratios were also found for bolh paternal and maternal eropfojrmsnt '•- 
In jobs ‘'clustered” together because of common exposures. For both approaches 
to exposure classification, the greatest excess risks were consistently'^ ‘ 
stratod for parental jobs held in the preconception period. Job-exposure matrix 
analyses indicated that case fathers were more likely than control fathers, to hsva^^#-. •. 
had jobs linked with aromatic amino and aromatic nitro compounds (ranga^Lfti^wl. i. 
notably elevated (and unstable} odds ratios, 3.4-4.4), but here the 'greatest 
excess risks were exhibited in the postnatal period. Few associations omsrged^fj:-; 
for maternal employment characteristics, although this is probably axpfrhigd, 
the relatively small number of women employed in jobs outside the 

brain neoplasms; carcinogens, environmental; child; environmental 


■Jr. 


**- a ‘ 


occupational medicine 


Epidemiologic studies of parental occu¬ 
pation and childhood cancer date back to 
1974, when Fabia and Thuy (1) reported a 
twofold excesB iiBk of cancer death among 


.... 

than 5 yeara' 


children 

fathers had jobs classified as *h; 
related." Since then, the relevant 
has grown considerably (2-37)/ ’'-*^ 
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The Relationship of Smoking Cessation to Coronary Heart Disease and 
Lung Cancer in the Multiple Risk Factor Intervention Trial (MRF1T) 

Judith K. Ockene, PhD, Lewis H. Kuller, MD, DrPH, Kenneth H. Svendsen, MS, 
and Elaine Meilahn, MPH, DrPH 


Abstract; The impact of smoking cessation on coronary heart 
disease (CHD) and lung cancer was assessed after 10.5 years of 
follow-up in the 12,866 men in the Multiple Risk Factor Intervention 
Trial (MRFIT). Those men who died of lung cancer (n = 119) were 
either cigarette smokers at entry or ex-smokers; no lung cancer 
deaths occurred among the 1,859 men who reported never smoking 
cigarettes. The risk of lung cancer for Smokers, adjusted for selected 
baseline variables using a Cox proportional hazards model, increased 
as the number of cigarettes smoked increased (B = 0.0203, SE = 
0.0076), There was not the same graded response for CHD among 
smokers at entry. The risk of CHD death was greater among smokers 
than nonsmokers (RR = 1.57) (B =* -0.0034, S.E. = 0.0048). After 


one year of cessation, the relative risk of dying of CHD for the 
quitters as compared to non-quitters (RR = 0.63) was significantly 
lower even after adjusting for baseline differences and changes in 
other risk factors. The relative risk for smokers who quit for at least 
the first three years of the trial was even lower compared to 
non-quitters (RR = 0.38). However, the relative risk for lung cancer 
for quitters versus non-quitters was close to I both for quitters at 12 
months and at three years. These data support the benefits of 
cessation in relation to CHD and are consistent with other epidemi¬ 
ologic studies which suggest that the lag time for a beneficial effect 
of smoking cessation on lung cancer may be as long as 20 years. (Am 
J Public Health 1990; 80:954-958.) 


Introduction 

In the last two decades there have been continuing 
decreases in coronary heart disease (CHD) mortality rates in 
all United States populations'-3 while lung cancer mortality 
rates continue to increase in certain populations. 4 - 5 Epide¬ 
miologic studies have consistently demonstrated a signifi¬ 
cantly higher relative risk for smokers compared to former 
smokers for each of these diseases, t- 2 - 6 " 8 

The beneficial effect of smoking cessation on CHD is 
rapid; as the period of cessation increases, the ex-smoker's 
relative risk approaches that of the never smoker. 3 However, 
in one study this return occurred gradually over a 20-year 
period .8 The relative risk of developing lung cancer has been 
demonstrated to decrease as the period of cessation increases 
for smokers who have stopped smoking, 6 -* but their relative 
risk is still significantly elevated after 10 to 20 years of 
cessation compared to lifetime never smokers and is related 
to both the duration of smoking and length of cessation. 6 -* 

In the available studies, the effect of smoking cessation 
on the risk of developing CHD and lung cancer was estimated 
either using data gathered retrospectively 6 -* or by consider¬ 
ing that smoking habits were unchanged over the period of 
follow-up. 6 - 7 It is likely that during the course of these studies 
some eX'Smokers became current smokers and vice versa. In 
addition, use of retrospective data entails problems of recall, 
and reports of cessation during the course of follow-up of 
these studies were not validated with biochemical measures. 
As a result, the mortality ratios reported for ex-smokers may 
be too high, and the benefits for cessation may actually be 
greater than those previously demonstrated for lung cancer 
and for CHD. 

Using the detailed smoking behavior data gathered 
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prospectively in the Multiple Risk Factor Intervention Trial 
(MRFIT), biochemically validated with serum thiocyanate 
measurements, we evaluated the relationship of smoking 
cessation to the development of CHD and lung cancer among 
middle-aged men, after 10.5 years of follow-up. 


The MRFIT 9 - 21 was sponsored by the National Heart, 
Lung and Blood Institute (NHLBI) as a clinical trial, to test 
the effect of a multifactor intervention program on mortality 
from CHD. Other objectives included examination of de¬ 
creases in other mortality and morbidity end points including 
lung cancer. In summary, the participants were 12,866 men 
ages 35-57 years at increased risk for CHD and free of overt 
CHD on entry. Men were designated at increased risk if their 
levels of the three major CHD risk factors—serum choles¬ 
terol, cigarette smoking, and blood pressure—were high 
enough at first screening to place them in the top 15 percent 
(later changed to 10 percent for 72 percent of the men 
screened) of a risk score distribution based on data from the 
Framingham Heart Study. Men with diastolic blood pressure 
of 115 mmHg or higher and those with total cholesterol of 350 
mg/dl or higher were excluded. 

Of the 12,866 men randomized to the special intervention 
(SI) and usual care (UC) groups, 64 percent (n = 8194) 
reported smoking cigarettes at the initial screening examina¬ 
tions, an average of 33.9 cigarettes/day. Randomization 
occurred from December 1973 to February 28,1976. Thus, on 
February 28, 1982, when active intervention was terminated, 
each surviving man had been in the trial for at least six years, 
with a mean duration of 6.9 years of follow-up from random¬ 
ization. 

All SI men were encouraged and helped to make dietary 
changes directed at lowering their blood cholesterol levels. 
The smoking intervention program used an initial intensive 
group approach as well as individual counseling sessions 
when indicated. Both approaches included the use of behav¬ 
ioral and cognitive interventions. SI men who were hyper¬ 
tensive (mean diastolic blood pressure greater than or equal 
to 90 mm Hg on two consecutive visits, or on antihyperten¬ 
sive medication from their personal physicians) were treated 
with a stepped care approach. 13 -^ UC men were not offered 


Methods 
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intervention at the clinical centers and were referred back to 
their usual source of medical care. They were asked to return 
to the MRFIT clinical center once a year for a comprehensive 
evaluation, including assessment of risk factors and morbid¬ 
ity status. 

Baseline and annual data collection for both groups 
during the trial included a medical history and examination, 
information on past smoking patterns, and reported present 
cigarettes per day. Serum thiocyanate (Sen) was also mea¬ 
sured at baseline and annually to validate reported smoking 
status. In addition to cigarette smoking, Sen may be elevated 
by the use of pipes, cigars and cigarillos, certain foods and 
diuretics. 22 Subjects with an Sen level of more than 100 jx 
mols/L were assessed to be smoking. 

Mortality Ascertainment 

During the trial and at termination of active intervention 
on February 28, 1982, deaths were ascertained by clinic staff 
through contact with family or friends of the deceased, 
routine follow-up of missed clinic visits, response to post¬ 
cards requesting change-of-address information sent twice 
yearly to UC participants, and searches of publicly accessible 
files of deceased persons. The main source of vital status 
information after completion of participation in February 
1982 has been the Social Security Administration and the 
National Death Index. Mortality ascertainment through De¬ 
cember 31, 1985 was estimated to be approximately 100 
percent complete using these data sources. 18 

The cause of death used in this report is based on death 
certificate reports. Cause-specific death rates are based on 
coding of death certificates by trained nosologists, according 
to the Ninth Revision of the International Classification of 
Diseases (ICD-9). 23 Each death certificate was independently 
coded by two nosologists and disagreements were adjudi¬ 
cated by a third nosologist. ICD-9 codes 410 to 414 and 429.2 
were used to identify CHD deaths; ICD-9 code 162 was used 
to identify lung cancer deaths. 

Statistical Methods 

The SI-UC differences for the end points CHD and lung 
cancer mortality were tested for statistical significance using 
the log-rank test.” As in other MRFIT publications, 90 
percent confidence intervals for the percentage difference in 
death rates are presented. Mortality rates are presented as 
number of cases per 1,000 person-years. 

The relationship between smoking-related variables and 
end points was assessed for the combined MRFIT SI and UC 
smokers at entry into the study using the cox proportional 
hazards model. 25 - 26 In one analysis, smokers at entry who 
attended the first annual examination were classified, as 
quitters . if they reported not smoking at the first annual 
examination and had serum Sen levels that were less than 100 
p. mols/L, or as smokers. In other analyses, smokers at entry 
Who attended the first three annual examinations were 
classified as persistent quitters, if at each of the three annual 
examinations they reported not smoking and had serum Sen 
levels which were less than 100 jx mols/L at each visit, or as 
other smokers!quitters. 

Relative risk (RR) estimates and 95 percent confidence 
intervals for quitters compared to non-quitters were calcu¬ 
lated using the proportional hazards regression model. RRs 
are presented both unadjusted and adjusted for age, baseline 
blood pressure, cholesterol, number of cigarettes smoked per 
day, and years of education (as an index of socioeconomic 
status) added to the model as continuous variables. Differ¬ 
ences in baseline characteristics and changes in risk factor 


levels from baseline to the third annual examination for 
persistent quitters compared to other smokers/quitters were 
tested for statistical significance using Student’s t test. 

Results 

As of December 31, 1985, after an average period of 
follow-up of 10.5 years, there were 1,033 deaths in the 
MRFIT. There were 146 CHD deaths (3.42/1,000 person- 
years) among the SI smokers at entry and 165 (3.89/1,000 
person-years) among the UC smokers at entry, a relative 
difference of -12.1 percent (90% Cl = -27.1,5.9). The CHD 
mortality rates were 2.26/1,000 person-years and 2.44/1,000 
person-years for Si and UC non-smokers at entry, respec¬ 
tively. There were 56 lung cancer deaths (1.31/1,000 person- 
years) among the SI smokers at entry and 50 (1.18/1,000 
person-years) among the UC smokers at entry, a relative 
difference of +11.3 percent (90% Cl = -19.2,53.3). The nine 
SI and four UC non-smokers at entry who died of lung cancer 
had been smokers at some point prior to entry into the study. 

Mortality in Subgroups Defined after Randomization 

Although smoking intervention in the MRFIT resulted in 
a significantly higher cessation rate for SI compared to UC 
men (p < .001), the lung cancer and CHD mortality rates were 
not significantly different for these two groups. (Smoking 
cessation results in the MRFIT will be presented in detail in 
a subsequent section.) The within group analyses presented 
in Tables 1-5 are observational, combining data for SI and 
UC participants. 

No lung cancer deaths occurred among the 1,859 MRFIT 
men who had never smoked cigarettes. Among cigarette 
smokers there appeared to be a graded relationship between 
the number of cigarettes smoked per day at baseline, and the 
lung cancer mortality rate. However, number of cigarettes 
smoked per day at baseline and risk of CHD mortality did not 
appear to have as strong a relationship as for lung cancer. 
Ex-smokers appeared to have a risk of dying from CHD that 
approached that of never smokers (Table 1). 

In the MRFIT study group, never smokers had higher 
cholesterol and/or blood pressure levels than smokers at 
baseline in order to be in the top 10 percent of CHD risk. 
Regression analyses to account for confounders shown in 
Tables 2 and 3 indicate that only age, the screen I cigarettes/ 
day, and baseline Sen are of importance for lung cancer; for 
CHD mortality age, baseline Sen, DBP, and cholesterol were 
all significant risk factors (p < 0.01). Removing Sen from the 
regression analysis did not result in a significant relationship 
between number of cigarettes smoked and CHD risk among 
smokers. 


TABLE 1—CHD and Lung Cancer Deaths and Mortality Rates per 1,000 
Person-Years by Number of Cigarettes Smoked per Day at 
Baseline for MRFIT SI and UC Men Combined 





CHD Deaths 

Lung Cancer Deaths 


Total 

N 

Rate/1000 
Person-Years 

N 

Rate/iooo 

Person-Years 

Never-smokers 

1859 

44 

2.22 

0 

0 

Ex-smokers 

2813 

73 

2.44 

13 

0.43 

Smokers’ 

1-19 

856 

23 

2.56 

2 

0.22 

20-39 

3747 

173 

4.45 

50 

1.29 

&40 

3591 

115 

3.08 

54 

1.45 


'Number of dgareffes/tfay smoked 
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TABLE 2—Regression Coefficients from Cox Proportional Hazards Model 
for the End Point Lung Cancer Death for MRFIT SI and UC Men 
Who Reported Smoking Cigarettes at Entry 


Age (years) 

Screen 1 cigarettes/day 
Serum Thiocyanate (nmoles/l) 
Age began smoking (years) 
Filter/non-lilter 
(1 - filter, 0 = non-filter) 


Nicotine 

Alcoholic drinks/waek 
Screen 1 DBP (mmHg) 
Screen i cholesterol (mg/dl) 


TABLE 3— Regression Coefficients from the Cox Proportional Hazard* 
Model for the End Point CHD Death for MRF1T SI and UC Men 
who Smoked Cigarettes at Entry 


Variables 

Coefficient 

SE 

Aga (years) 

0.0626 

0.0104 

Screen 1 cigarettes/day 

-0.0034 

0.0048 

Seaim Thiocyanate (p.moles/1) 

0.0029 

0.0011 

Age began smoking 

Filtar/non-filter 

-0.0127 

0.0154 

(1 - filter, 0 = non-filter) 

-0.3337 

0.2447 

Tar 

0.0489 

0.0567 

Nicotine 

-0.9942 

0.7927 

Alcoholic drinks/week 

-0.0150 

0.0055 

Screen 1 DBP (mmHg) 

0.0317 

0.0091 

Screen 1 cholesterol (mg/dl) 

0.0047 

0.0017 


CHD and lung cancer mortality rates for all men who quit 
smoking during the first year were compared with the rates of 
those who continued to smoke (Table 4). The total group of 
smokers who reported quitting in year one and had Sen <100 
p. mols/L had a relative risk of dying from CHD .63 that of 
non-quitters. The relative risk estimate adjusted for entry risk 
variables were similar to unadjusted estimates (Table 4). The 
quitters had the same lung cancer mortality rate from year one 
to the end of the trial as those who were non-quitters at year 
one (Table 4). (This was true regardless of baseline levels of 
smoking or whether they were in the UC or SI group.) 


TABLE 4—Number of CHD and Lung Cancer Deaths and Mortality Rate 
(per 1,000 person-years) from the 12-month visit through 
12/31/85* for Baseline Smokers by Smoking Status at 12 
months, and Relative Risk Estimates (Qultters/Not Quitters) 
tor MRFIT Sl,and UC Men 


Smoking 

Status 

#of 

Participants 
SI +■ UC 

Relative Risk 
Deaths Quit/Not Quit 

SI + UC (95% Cl) 

Adjusted 
Relative Risk 11 
(95% Cl) 

Quit 21 

1365 

Coronary Heart Disease 

33 (2.54) c 


Not Quit 

6298 

.63 (.44,.90) 

239 (4.04) 

.58 (.40,.84) 

Quit* 5 

1365 

Lung Cancer 

17 (1.31 ) c 


Not Quit 

6298 

0.99 (.59,1.67) 

78(1.32) 

1.05 (.62,1.79) 


* This represents an average of 9.5 years of followup 

b Quitters are S, smoKars who reported no smoking at yaar 1 with SCN <100p.moi83/1_ 
c Rates per 1000 parson-years. 

d Adjusted for age, baseline cigarettes/day, cholesterol, blood pressure, education 


We also looked at persons who had quit smoking for at 
least the first three years of the trial (persistent quitters). 
Compared to the continuing smokers, the persistent quitters 
experienced a reduced risk of CHD death (RR = .38) but no 
change in risk of dying of lung cancer (Table 5). These 
comparisons are limited by the small number of quitters who 
persisted for three years which was less than the number who 
persisted for one year. (Participants who died in the first three 
years of the trial are also not included.) Persistent quitters 
were also lighter smokers than those who did not persist 
(average 30.1 vs 34.2 cigarettes per day). 

Persistent quitters and continuing smokers had differ¬ 
ences in baseline risk factors and in changes in other risk 
factors through the three years the two groups were com¬ 
pared. On average, persistent quitters smoked four fewer 
cigarettes per day and drank 2.2 fewer alcoholic drinks per 
week at baseline than did other smokers or short-term 
quitters. Persistent quitters experienced significantly greater 
weight gain by three years than other smokers or quitters. 
Adjusting for the differences in risk factors at baseline did not 
change the relative risk estimates (0.38 versus 0.35), nor did 
adjusting for the differences in risk factor changes (RR = 
0.36, 95% Cl = 0.20, 0.65). Likewise, none of these models 
produced changes in relative risk estimates for lung cancer. 

The distribution of lung cancer deaths throughout the 
span of the trial does not indicate any difference in early 
versus late mortality by randomization status. Therefore, 
there is no evidence to date for a trend toward fewer SI as 
compared to UC lung cancer deaths as time from entry 
becomes longer, or closer to the 10.5 year maximum follow¬ 
up. Because of the relatively small number of participants 
who were long-term quitters of three or more years and died 
of lung cancer, it is not possible to evaluate whether the lung 
cancer death rates might be declining in the latter years of the 
trial among persistent quitters. 

Cessation and Relapse Patterns 

Although CHD and lung cancer mortality rates were not 
significantly different between the randomized groups, smok¬ 
ing cessation rates were significantly different for SI com¬ 
pared to UC men (Figure 1). The cross-sectional data indicate 
that, throughout the six years of follow-up in the trial, 
cessation rates for SI smokers were approximately 17 per¬ 
centage points greater than they were for UC smokers. 


TABLE 5—Number of CHD and Lung Cancer Deaths and Mortality Rate 
(per 1,000 person-years) from the 38-month visit through 
12/31/85* tor Baseline Smokers by Smoking Status at 36 
months, and Relative Risk Estimates (Ouittera/Not Quitters) 
for MRFIT SI and UC Men 


Smoking 

Status 

# of 

Participants 
SI + UC 

Relative Risk 
Deaths Quit/Not Quit 

SI + UC (95% Cl) 

Adjusted 
Relative Risk' 1 
(95% Cl) 

Quit 11 

908 

Coronary Heart Disease 

12 (1.72)° 


Not Quit 

6035 

0.38 (.21, .68) 

205 (4.52) 

0.35 (.20,.63) 

Quit 6 

908 

Lung Cancer 

9 (1.29) c 


Not Quit 

6035 

.96 (.48,1.93) 

61 (1.34) 

1.02 (.50,2.05) 


1 This represents an average of 7,5 years of followup 

6 Quitters ara S, smokers who reported no smoking at years 1,2 and 3 with Sen <100 
)l molas/L. 

c Rates per 1000 person-years 

d Adjusted for age, baseline cigarettes/day. cholesterol. Wood pressure, education 
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SMOKING CESSATION, CHD AND LUNG CANCER 


III III MAINTAINED \ ~ -j RECYCLED I 1 NEW 

illiil Ld STOprrRS ” 1_j s™ 


CESSATION 



Cniaton rjlci ur Kij»l«il for 4nl!l, 

"Smolitn who siappo!, retie*,! and Mopped apin; or unoken who >lopped it,a yar got sod rauiud off ciprcun. 

FIGURE 1—-Distribution of Smoking Cessation History for Each Annual Visit for 
Special Intervention^!) and Usual Care(UC) Smokers. 

"Smokers who maintained cessation from year one to the noted year of follow-up. 
"♦Smokers who stopped, relapsed and stopped again; or smokers who stopped 
after year one and remained off cigarettes. 

"""Smokers who had not previously reported cessation in the trial but stopped 
after noted annua) examination. 

(Reported rates are used in Figure I because by year six there 
was very little discrepancy between the reported rates and 
the rates validated by serum Sen.) Cross sectional data do not 
indicate what proportion of smokers stopped and continued 
off for the duration of the trial. Cohort data (vertical striped 
bar) indicate that 25 percent of the SI smokers (60 percent of 
those who quit in year one) remained abstinent through year 
six of the trial. For the UC smokers, 6.9 percent (54 percent 
of those who quit in year one) remained abstinent through 
year six. 

The three groups—maintained stoppers, recycled stop¬ 
pers, and new stoppers—were calculated for light (<25 
cigarettes/day) versus heavy (s=25 cigarettes/day) smokers 
for the SI and UC groups, respectively. There were lower 
cross-sectional cessation rates among heavy smokers com¬ 
pared to light smokers in both the SI and UC groups; an 
approximately two-fold difference in maintained cessation 
rates for light versus heavy smokers; and a four-fold differ¬ 
ence for SI versus UC smokers. For example, only 19.4 
percent of SI heavy smokers stayed off of cigarettes for the 
six years of the trial and only 5.2 percent of UC heavy 
smokers did so. 

Discussion 

Smoking cessation during the trial had a substantial and 
fairly rapid beneficial effect on CHD mortality. The lack of an 
observable beneficial effect of stopping smoking on lung 
cancer at the 10.5 year follow-up may in part reflect the long 
lag period associated with the development of lung cancer. 
The MRFIT data are consistent with observational studies of 
lung cancer and smoking cessation indicating that the effect 
of smoking cessation is related to length of cessation and that 
there is still a substantial increase in risk for lung cancer 
among former smokers even after relatively long periods of 


cessation when compared to never-? mokers, 4 - 8 Given that 
the MRFIT smoking data were prospectively collected, 
biochemically validated, and substantially more precise than 
data from any previous epidemiologic study, they strengthen 
previous evidence reflecting the immediate beneficial effect 
of smoking cessation on CHD and t ‘-.e long lag period with 
respect to a potential beneficial eft; : on lung cancer. 

The sample size estimate for MRFIT was based on 
CHD end points and changes in multiple risk factors. There¬ 
fore, it was not designed to detec ■_ the specific effect of 
smoking cessation nor differences in lung cancer mortality, 
which has a lower incidence than CHD mortality. The 90 
percent confidence interval bounds for the +11.3 percentage 
point difference in lung cancer mortality rates for SI com¬ 
pared to UC smokers ranged from - 9.2 to +53.3 percent. It 
is therefore unlikely that a substantia effect (i.e., greater than 
20-30 percent lower lung cancer mortality for SI smokers), 
was missed due to lack of power. 

To our knowledge, the MRFIT is only the second 
intervention trial which has examined the relationship be¬ 
tween lung cancer mortality and smoking in randomized 
groups. The first such trial was the Whitehall Civil Servants 
Smoking Intervention Trial carried out by Rose and his 
colleagues. 27 After 10 years of follow -up, there were 22 lung 
cancer deaths in the intervention group and 25 in the normal 
care group. Intervention subjects (N = 714) reported a 
significant net decrease of 7.6 cigaret-.es/day compared to the 
control subjects (N = 731) after nine years of follow-up. This 
trial did not have adequate power to detect a difference in 
lung cancer. In addition, no objects e measures of smoking 
were obtained. There are no data a valuable from this trial with 
regard to persistence of quitting or cessation and mainte¬ 
nance rates for heavy versus lighter smokers. 

The data confirm results from studies indicating an 
overwhelming smoking effect on lung cancer risk, with a 
greater relative risk for heavier smokers as compared to 
lighter smokers. ] - 2 - 4 - <s - 8 We found no effect of tar or nicotine 
levels on lung cancer either by urn variate or multivariate 
analysis, suggesting that smokers should not develop a false 
sense of security by switching to lower tar and nicotine 
cigarettes. 

In previous analysis, we have shown that dose of 
smoking is an important CHD risk factor when MRFIT 
smokers and ex-smokers are combined,!*- 18 However, the 
number of cigarettes smoked per day at entry had little effect 
on risk for CHD when the analysis was limited to smokers 
only. In part, this is due to the multifactorial etiology of CHD, 
and may also be related to the focus of MRFIT recruitment 
on high-risk men, yielding a skewed distribution with a 
preponderance of relatively heavy smokers. Using a multi¬ 
variate Cox Proportional Hazard model, baseline Sen level, 
which is a better marker of acute dose of exposure to 
cigarettes than reported number of cigarettes smoked, had a 
significant effect on CHD risk among smokers. 

Quitters tended to gain more w eight than non-quitters. 
However, the differences were mod.- it and did not affect the 
relative risk estimates for CHD o 1 " quitters compared to 
non-quitters when included In the oodel. CHD deaths did 
occur among never-smokers, also confirming the multifacto¬ 
rial etiology of CHD. 3 - 28 - 34 By -;b( nature of the MRFIT 
inclusion criteria, those individuals who were non-smokers 
on entry into the trial had relatively higher levels of serum 
cholesterol and blood pressure. 

In most studies, a large numbe: of persistent quitters is 
not available to adequately test t:.e i siationship of smoking _ 
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cessation to reduction in death rates; and most persistent 
quitters are lower risk, lighter smokers. This lack of persis- 
tent quitters is likely to attenuate the relationship between 
cessation and risk. If many years of persistent quitting is 
required to produce a beneficial effect on lung cancer mor¬ 
tality rates, it will be difficult to carry out studies to demon¬ 
strate such an effect. 

The disparity in the beneficial effects of smoking cessa¬ 
tion observed in this study between lung cancer and CHD 
mortality may help to explain the disparity seen nationally 
between sharply decreasing CHD mortality rates and lung 
cancer mortality rates which show little change. The greater 
smoking prevalence in earlier birth cohorts also accounts in 
part for the persistent high lung cancer death rates in these 
older individuals. Furthermore, some older smokers may 
have avoided cardiovascular death by smoking cessation and 
may now be at high risk of lung cancer, further increasing the 
pool of lung cancer susceptibles. 

Lung cancer continues to be a major public health 
problem. Prevention of smoking and cessation at the young¬ 
est possible age for those individuals already smoking are the 
most important determinants of the future trends of lung 
cancer mortality. 


ACKNOWLEDGMENTS 

This study was supported by Contract Number N01-HV-22971-17. This 
paper has been presented in part at the American Heart Association annual 
scientific session, November 1988, Washington, DC. 


REFERENCES 

1. US Department of Health, Education, and Welfare: Smoking and Health: 
A Report of the Surgeon General. Pub No. USDHEW (PHS) 79-5006. 
Washington, DC: Govt Printing Office, 1979. 

2. US Department of Health and Human Services: Reducing the Health 
Consequences of Smoking: 25 Years of Progress. A Report of the Surgeon 
General. Pub No. DHHS (CDC) 89-8411. Washington, D.C.: Govt Printing 
Office, 1989. 

3. US Department of Health and Human Services; The Health Consequences 
of Smoking: Cardiovascular Disease. A Report of the Surgeon General. 
Pub No. USDHHS (PHS) 84-50204. Washington, DC: Govt Printing 
Office, 1983. 

4. US Department of Health and Human Services: The Health Consequences 
of Smoking: Cancer. A Report of the Surgeon General. Pub No. DHHS 
(PHS) 82-50179. Washington, DC: Govt Printing Office, 1982. 

5. Walker WJ: Lung cancer mortality and declining cigarette tobacco 
consumption. J Clin Epidemiol 1988; 41(2): 179-185. 

6. Doll R, Peto R: Mortality in relation to smoking: 20 years’ observations on 
male British doctors. Br Med J 1976; 2:1525-1536. 

7. Lubin JH, Blot WJ, Berrino F, Flamant R, Gillis CR, Kunze M, Schmahl 
D, Visco G: Patterns of lung cancer risk according to type of cigarette 
smoked. Int J Cancer 1984;33:569-576. 

8. Rogot E, Murray JL: Smoking and causes of death among US veterans: 
16 years of observation. Public Health Rep 1980;95:213-222. 

9. Hughes GH, Hymowitz N, Ockcne JK, Simon N, Vogt TM: Multiple Risk 
Factor Intervention Trial (MRFTT): V. Intervention on smoking. Prev Med 
1981;10:476-500. 

10. Benfari RC: Multiple Risk Factor Intervention Trial (MRFlT): IH. The 
Model for Intervention. Prev Med 1981; 10:426—M2. 

11. Multiple Risk Factor Intervention Trial Research Group: Statistical design 
considerations in the NHLI Multiple Risk Factor Intervention Trial. J 


Chronic Dis 1977;30:261-275. 

12. Sherwin R, Kaelber CT, Kezdi P, Kjelsberg MO, Thomas HE: Multiple 
Risk Factor Intervention Trial (MRFlT): II. The development of the 
protocol. Prev Med 1981;10:402-425. 

13. Multiple Risk Factor Intervention Trial Research Group: Multiple Risk 
Factor Intervention Trial risk factor changes and mortality results. JAMA 
1982;248:1465-1477. 

14. Cutler J, Ncaton JD, Hulley SB, KuIIer L, Paul O, Seamier J: Coronary 
heart disease and all-causes mortality in the Multiple Risk Factor Inter¬ 
vention Trial, subgroup findings and comparisons with other trials. Prev 
Med 1985;14:293-311. 

15. Multiple Risk Factor Intervention Trial Research Group: Relationship 
among baseline resting ECG abnormalities, antihypertensive treatment 
and mortality in the Multiple Risk Factor Intervention Trial. Am J Cardiol 
1985;55:1-15. 

16. Multiple Risk Factor Intervention Trial Research Group: Exercise elec¬ 
trocardiogram and coronary heart disease mortality in the Multiple Risk 
Factor Intervention Trial, Am J Cardiol 1985;55:16-24. 

17. Slamler J: The Multiple Risk Factor Intervention Trial (MRFlT). fn; 
Hofmann H (ed): Primary and Secondary Prevention of Coronary Heart 
Disease—Results of New Trials. New York/Berlin: Springer-Verlag 
1985;8-33. 

18. Multiple Risk Factor Intervention Trial Research Group: Relationship 
between baseline risk factors and coronary heart disease and total 
mortality in the Multiple Risk Factor Intervention Trial. Prev Med 
1986;15:254-273. 

19. Multiple Risk Factor Intervention Trial Research Group: Coronary heart 
disease death, non-fatal acute myocardial infarction and other clinical 
outcomes in the MRFlT. Am J Cardiol 1986;58:1-13. 

20. Multiple Risk Factor Intervention Trial Research Group: The Multiple 
Risk Factor Intervention Trial: Quality control of technical procedures and 
data acquisition. Controlled Clin Trials 1986;7(Suppl):lS-202$, 

21. Neaton JD, Grimm RH, Cutler JA: Recruitment of participants for the 
Multiple Risk Factor Intervention Trial (MRFlT). Controlled Clin Trials 
1987;8:415-535. 

22. Butts WC, Kuehneman J. Widdowson GM: Automated method for 
determining serum thiocyanate to distinguish smokers from non-smokers. 
Clin Chem 1974:20:1344-1348. 

23. Internationa] Classification of Diseases, Ninth Revision Clinical Modifi¬ 
cation, Vol 1. Ann Arbor, MI: Edwards Brothers, 1981. 

24. Lee ET: Statistical Methods for Survival Data Analysis. Belmont, CA: 
1980; Wadsworth. 

25. Cox DR: Regression models and life tables (with discussion). J R Stat Soc 
B 1972;34:187-220. 

26. Breslow NE: Covariance analysis of censored survival data. Biometrics 

1974;30:89-99. - 

27. Rose G, Hamilton PJS, Colwell L, Shipley MJ: A randomized controlled 
trial of anti-smoking advice: 10-ycar results. J Epidemiol Clin Health 
1982:36:102-108. 

28. Holme I, Hjcrmann I, Hegleland A, Leren P: The Oslo study: Diet and 
antismoking advice. Additional results from a 5-year primary preventive 
trial in middle-aged men. Prev Med 1985;14:279-292. 

29. World Health Organization Collaborative Group: Multifactorial trial in the 
prevention of coronary heart disease: 3. Incidence and mortality results. 
Eur Heart J 1983;4:141-147. 

30. Korintzer M, Rose DM: WHO European Collaborative Trial of Multifac¬ 
torial Prevention of Coronary Heart Disease. Prev Med 1985;14:272-278. 

31. World Health Organization European Collaborative Group. European 
Collaborative Trial of Multifactorial Prevention of Coronary Heart Dis¬ 
ease: Final report on the 6-year results. Lancet 1986;1:869-872. 

32. Rose G: European Collaborative Trial of Multifactorial Prevention of 
Coronary Heart Disease. Lancet 1987;1:685. 

33. Pooling Project Research Group: Relationship of blood pressure, scrum 
cholesterol, smoking habit, relative weight and ECG abnormalities to 
incidence of major coronary events: Final report of the Pooling Project. J 
Chronic Dis 1987;31:201-306. 

34. Komitzcr M, DeBacker G, Draimaux M, Kittcl T, Thilly C, Grattar M, 
Vuylsteck: Belgian heart disease prevention project: Incidence and mor¬ 
tality results. Lancet 1983;1:1066-1070. 


fc£ 


9 Of 

rum 
s to 
clJ 

r M. 


# 


958 


AJPH August 1990, Vol. 80, No. 8 tag 


i 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 


2063630V66 









Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 



LEE, P.N. 


“TRENDS IN LUNG CANCER, 
CHRONIC OBSTRUCTIVE LUNG 
DISEASE, AND EMPHYSEMA DEATH 
RATES FOR ENGLAND AND WALES 
1941-85 AND THEIR RELATION TO 
TRENDS IN CIGARETTE SMOKING” 


BOOK 48; TAB 60 HERE 

REMOVE WHEN 
ARTICLE HAS ARRIVED 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 


2063630968 



Source: https://www.industrydocuments.ucsf.edu/docs/zibjOOOO 



639 


PREVENTIVE MEDICINE 20, 638-654 (1991) 


. Cigarette Smoking ana Mortality 1 

Lewis H. Kuller, M.D., Dr.P.H.,* Judith K. Ockene, Pn.D.,t 

Elaine Meilahn, Dr.P.H.,* Deborah N. Wentworth, M.P.H.,$ 
Kenneth H. Svendsen, and James D. Neaton, Ph.D.± 

For the MRFIT Research Group 1 

* Department of Epidemiology. Graduate Schott! of Public Health. University of Pittsburgh. 

AS 27 Crabtree Hall, ISO DeSoto Street, Pittsburgh, Pennsylvania 15261; t Department of Medicine, 

Division of Preventive and Behavioral Medicine. University of Massachusetts Medical School. 
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Methods. The relationship of cigarette smoking ami smoking cessation to mortality was 
investigated among men screened for and also among those randomized to ihe Multiple Risk 
Factor Intervention Trial (MRFIT). 

Results. Among tlie 361,662 men screened for the MRFIT. cigarette smokli^g was an 
important risk factor for all-cause, coronary heart disease (CHD), stroke, and cancer mor¬ 
tality. These risks, oil the log relative scale, were strongest for cancers of the lung, mouth, 
and larynx. The excess risk associated with cigarette smoking was greatest for death from 
CHD. Overall, approximately onc-hall' of all deaths were associated with cigarette smoking. 
Among the 12,866 randomized participants, weak positive associations with duration oT 
cigarette smoking habit and tar and nicotine levels were found with ull-cairse mortality, lor 
both .SI and UC men, substantial differences in subsequent C’lll) (34-49%) and idl-cuuse 
135-47%) mortality were evident fur men who reported cigarette smoking cessation hy tlie 
end of the trio! compared with those continuing In smoke. There was no evidence that lung 
cancer death rates were lower among cigarette smokers who quit compared with those who 
continued to smoke in this 10-year follow-up period. 

Conclusion. The data urc consistent with results of previous epidemiologic studies Indi¬ 
cating that the benefits of smoking cessation on CUD are rapid, while for lung cancer, the 
benefit is not evident in » 10-ycar follow-up period, o imi Academe Hmt.lnc. 

INTRODUCTION 

Major prospective studies completed in the 1960s and 1970s contributed sub 
stantially lo our understanding of the relationship between smoking and disease 
(I). These studies provided estimates of relative and attributable risk associated 
with cigarette smoking. Relative risks for smokers compared with nonstnokers 
were greater for smoking-related cancers and chronic obstructive pulmonary dis¬ 
ease than for coronary heart disease (CUD); however, of these smoking-related 
diseases, mortality due lo CHD accounted for over one-third of the excess deaths 
due to cigarette smoking. 

Since the 1960s, there have been relatively few longitudinal studies that have 
measured the effects of cigarette smoking on health. Most studies have had rel- 

1 Address reprint requests to the Coordinating Centers lor Biometric Research, 2221 University 
Avenue S.li., Suite 200, Minneapolis, MN 55414-3080. 

2 See credit roster for complete listing. 
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atively small sample sizes and have focused primarily on cardiovascular disease 
„ (CVD) endpoints, such as CHD or stroke. At the present time, there are oniy four 
large longitudinal studies in the United States that are evaluating (he effects of 
smoking on a variety of disease endpoints: the Nurses’ Health Study (2), the 
follow-up of the participants in the National Health and Nutrition Examination 
Survey (3), the American Cancer Society’s volunteer study (4), and the follow-up 
* of men screened for the Multiple Risk Factor Intervention Trial (MRFIT) (5,6). 

-< Previously Reported Results for 361.662 Men Screened for ihe MRFIT 

Prior reports based on the men screened for the MRFIT have noted: 

(a) A clear dose relationship between cigarette smoking and both CHD and total 
mortality after 5 year? among black and white men (6). The relationship between 
smoking and CHD mortality was stronger for the younger (35 to 44 years) Ilian for 
older age (55 to 57 years) groups on the log relative scale but excess risk attrib- 
ulable to smoking was greater in the older age group (R). 

(b) A significant association between cigarette smoking and stroke f6, 9). 

! (c) An increased risk of CHD mortality among diabetics who smoked cigarettes 

J compared witli nonsmoking diabetics (10). 

(d) A strong association between cigarette smoking and mortality due to chronic 
obstructive pulmonary disease (11). 

(c) The additive clfccls of smoking, cholesterol level, and blood pressure on 
CHD mortality (6). 

Previously Reported Results for I2M66 Randomized Participants 

Prior reports lot randomized participants have also indicated a strong relation¬ 
ship among cigarette .smoking, CIID, total mortality, and incident myocardial 
infarction (12, 13). There was also a clear and striking dose-response relationship 
< between the number of cigarettes smoked and lung cancer mortality (14). Ciga¬ 
rette smokers had decreased forced expiratory volume tit I sec (FBV|) at entry to 
the trial and a greater decline in the FEV, over time as compared with former 
smokers or those who had never smoked (15). Decreased pulmonary function was 
also associated with increased cancer mortality among smokers (14). Low levels 
of beta-carotene or carotene in serum among cigarette smokers was an indepen¬ 
dent predictor of lung cancer (16). 

Results from the first 7 years of follow-up in tlie MRFIT showed that while 
there was no difference in total mortality between the SI and UC participants, SI 
men experienced a 7% lower CHD death rate than UC men (5). After 10.5 years 
of follow-up. mortality rates were lower for SI men than UC men by 10.6% for 
CHD and by 1.1% for all causes (17). Men who had quit smoking in both the SI 
and UC groups had lower CHD and total mortality and a reduced incidence of 
nonfatal coronary events after 7 years' of follow-up compared with those who 
continued to smoke (5, 12). 

The purpose of the current investigation is threefold: (a) to study the relation- 
, ship of cigarette smoking with total and cause-specific mortality in the large co¬ 
hort of men screened for MRFIT in the 1970s, thus providing updated information 
on the risks of cigarette smoking; (b) lo examine the relationship between mor- 
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Participants were selected for the trial from among 361,662 men age 35-57 years * 
screened in 22 clinical centers in the United States, based on a combination of 
their cigarette smoking habits, diastolic blood pressure (DBP), and serum choles¬ 
terol levels at screen I. A risk score was calculated using a logistic regression J 
function derived from Framingham men in the same age group (18). Initially, men 
in the upper 15% and subsequently those in the upper 10% of risk were selected. 
Detailed descriptions of selection criteria data collected at the three screening 
visits (screen 1. screen 2, and screen 3) and intervention results arc given else¬ 
where (5, 19-21). . I 

Proportional hazards regression models were used to evaluate the association j 

between cigarette smoking and subsequent mortality (22) and to compare mortal- { 

ity rales for the SI and UC groups. Measures of smoking dose were divided into I 

three or more categories and adjusted relative risks were estimated for each i 

category relative to the first. In addition, analyses which treated measures of 4 

smoking dose as continuous variables and which compared all smokers versus 
nonsmokers were also performed. Baseline covariates included in regression ; 
models are footnoted in the tables. Cause-specific mortality was based on death * 
certificates coded by trained nosologists using the Ninth Revision of the Interna¬ 
tional Classification of Diseases (23). 

RESULTS 


Men Screened for MRFIT 

Among tf>C 361,662 men seen at the initial screening visit in the MRFIT, f33,|(7 
(37%) reported smoking an average of 26 cigarettes per day. Mortality results for 
men screened were consistent with results from studies reported in the 1960s— 
significant associations between cigarette smoking and major causes of death 
were evident (Table 1). Smoking remained a powerful risk factor for cancers of the 
lung, pancreas, mouth, larynx, esophagus, kidney, anti bladder and for total can¬ 
cer deaths, as well as for CHD, stroke, and total mortality. Risks for smokers 
relative to nonsmokers ranged from greater than 6 for cancers of the lung, mouth, 
and larynx to 2-2.5 for other causes of death (Table I). Overall, cigarette smoking 
was associated with 1,776 excess deaths from CUD and 4,856 excess deaths from 
all causes (50.5% of all deaths among cigarette smokers). These risk estimates 
associated with cigarette smoking arc probably conservative since, based on the 
initial screen data, former smokers cannot be separated from those who never 
smoked cigarettes. It is also not known how many non-cigarette smokers smoked 
pipes, cigars, or cigarillos. 

Randomized Participants 

At screen I, approximately 64% of the 12,866 randomized participants reported 
smoking an average of 33 cigarettes per day. Approximately 20% of participants 
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smoked more than 45 cigarettes per day. The percentage of smokers was much 
higher among younger (age, <45 years; 71% smokers) compared with the older 
randomized participants (age, >45 years; 59% smokers) (7). 

The association between the number of cigarettes smoked and other smoking- 
related variables, such as serum SCN and the age the participant began smoking 
cigarettes, is presented in Table 2. Over 80% of cigarette smokers smoked filter 
cigarettes. Tar and nicotine levels averaged 18.6 and 1.2 mg, respectively, and 
varied little according to the number of cigarettes smoked. The average age at 
which participants began smoking was approximately 18 years, with 25% of par¬ 
ticipants starting to smoke before age (6. Heavy smokers began smoking at an 
earlier age than light smokers. The average SCN for cigarette smokers was 168.2 
p.mol/liter, ranging from 113.6 p-mol/liter for those smoking 1-15 cigarettes per day 
to 187.5 gniol/liter for those smoking >45 cigarettes per day. 

A detailed smoking history was obtained for randomized participants at screen 
3. Causes of death for SI arid UC participants by smoking status (current and 
former smokers and those who had never smoked) at screen 3 are summarized in 
Table 3. Within each smoking category, none of the differences between SI and 
UC participants was significant. For all participants, regardless of smoking status, 
mortality rates were lower for SI than for UC groups by 10.6% (onc-sidcd P = 
0.12) for CHD and by 7.7% (one-sided P = 0.10) for all-cause mortality. 

Consistent with the findings for all men screened, randomized cigarette smuk- 
.ers were at increased risk of death from CHD, lung cancer, and total mortality 
compared with nonsmokers (Table 4). Adjusted risk ratios for those who smoked 
26 cigarettes per day or more compared with nonsmokers were 2.6 (95% Cl: 2.0 
to 3.4), 7.2 (95% Cl: 3.8 to 13.7), and 2.7 (95% Cl: 2.3 to 3.2) for CHD, lung 
cancer, and total mortality, respectively. Death rates for those smoking 1-25 
cigarettes per day were aisO significantly greater than those for nonsmokers. 
There was pot a single death due to lung cancer among participants who reported 
never smoking cigarettes (24). 

There was a strong relationship between the serum SCN levels, another mea¬ 
sure oi'smoking dose, and the risk of mortality among cigarette smokers (Table 5). 
The adjusted risks for Ihc highest refalive to the lowest quintile of SCN among 
cigarette smokers were 2.2, 3.3, and 2.5 for CHD, lung cancer, and total mortality, 
respectively (Table 5). 

To study the association between the duration of the smoking habit and the risk 
of death, participants were classified by age at the lime of screening (35-44 and 
45-57 years) and age when they began smoking (Table 6). The majority of men 
began smoking between 15 and 19 years of age; thus, most men age 35—44 at initial 
screening had been smoking for 15 to 30 years and men age 45-57 had been 
smoking for 25 to 40 years. There was only weak evidence that (he initial age ol 
daily smoking was related to CHD and lung cancer mortality. Among men age 
35-44 years at randomization, there was a borderline significant inverse associa¬ 
tion between the initial age of daily smoking and total mortality (/' = 0.06), but 
this association was not evident for men age 45-57. Both the nicotine and the Car 
contents of the cigarettes smoked at entry were modestly associated with the risk 
of death (Tables 7 and 8). 
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TABLE 4 

Relationship between Number of Cigarettes Smoked at Screen | and CHD. Lung Cancer, anij Total Mortality at 10,5 Years 
of Follow-up for MRFIT Participants 



Number of 
participants 


CHD 



Lung cancer 

Total mortality 

Number 
of deaths 

Adjusted 

RR" 

95*? Cl 

Number 
of deaths 

Adjusted 

RR 

95% Cl 

Number 
of deaths 

Adjusted 

RR 

95% Cl 

Never smoked cigarettes 

1.859 

44 n.ni* 

' 


0 (0.00) 



flBfJ.ISj 



Exsmokcr 

2,813 

73 (2.441 























2.18 

(1.66. 2.88) 

19 10.71) 

3.11 

11.51. 6.411 




*26 

5.622 

209 (3.581 

1.58 

11.98. 3.35) 

87(1.49) 

7.18 

(3.76. 13.70) 

JJ7 09.54; 


(2.28. 3.21) 

Regression coefficient iSE) 











for cigareltcs/day in 











proportional hazards 


f> 

nnr in wu: 



0.0265 (0.0066) 

0.0114 (0.0026) 


_ _ 


0.52 



- 

. 

- , 




* Adjusted for age. serum cholesterol, and diastolic blood pressure. 
6 Rate per 1.000 person-years. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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TABLE 5 

Relationship between Serum Thiocyanate and CHD. Lung Cancer, and Total Mortality at 10.3 Years of Follow-up 
for MRFIT Screen 1 Smokers 





CHD 



Lung cancer 


Total mortality 


Number of Number 

Adjusted 

Number 

Adjusted 


Number 




participants of deaths 


95ft a 

of deaths 

RR 

95ft Cl 

of deaths 

RR 

95ft Cl 

Quintile of thiocyanate 











(jwnol/Iiter) 











<122 

1.591 

41 (2.4J>* 

1.00 

_ 

13 (0.90) 


_ 






63 (3.8?) 

, 2.21 

(1.63. 2.99) 

24(1.48) 

3.05 

(1.74, 5.34) 




157-1 S3 




(2.12.3.75) 

10(0.62) 

132 

10.63. 2.75) 

147 (9.09) 

2.02 





. 2.30 

(1.69. 3.13) 

29(1.72) 

3.64 

(2.11.6.28) 




Regression coefficient (SEl 


590.60) 

2.24 

11.64.3.07) 

24(1.47“ 

3J4 . 

_ (1.88. S.92) 

177(10,81, 

i 2.50 

(2.07. 3.03) 

for thiocyanate m 











proportional hazards model 1 



0.0025 (0.00)0) 


0.0037 (0.0017) 






0.01 



0.03 



<.001 


* Adjusted for age. serum cholesterol, and diastolic Wood 

pressure. 








' Rate per 1,000 person-years. 














TABLE 6 
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Relationship between Initial Age of Daily Cigarette Smoking and CHD, 1 

Lung Cancer, and Total Mortality at 10.5 Years 



OF 

Follow-up for MRFIT Screen 1 Smokers 








CHD 



Lung cancer 


Total mortality’' 


Number Adjusted 


Number 

Adjusted 


Number 

Adjusted 

95ft Cl 

participants 

of deaths 

RR 11 

95ft Cl 

of deaths 

RR 

95ft Cl 

of deaths 


Age at screening 35-44 







/ 




Age began smoking 






1.00 


67 (6.49) 

1.00 



978 

25(2.42)'’ 

1.00 


3 (0.29) 




1.018 

31 (2.89) 

1.15 

(0.67. 1.95) 

8 (0.75) 

2.81 

(0.73. 10.78) 

70 (6.52) 




753 

16(2.01) 

0.77 

(0.41. 1.46i 

4 (0.50) 

2.04 

10.44, 9.47) 

39 (4.90J 






1.27 

(0.66. 2.47) 

0(0.00) 

N/A 

N(A 

20 (4.69) 






0.21 

(0.03. 1.55) 

0 (0.001 

N/A 

H«A 

10 (5.74) 

0.85 

(0.44. 1.67) 

*24 

Regression coefficient 

185 

3 O.S2I 

0.53 

(0.16. 1.78) 

0 10.00) 

N/A 

N/A 

6(3.04) 



{SEl for initial age of 
daily smoking m 













-0.0277 (0.03051 

- 

0.0602 (0.07981 

- 


P-value 

Age at screening 45-57 



0.36 



0.45 





Age began smoking 








135 (12.16) 

1.00 



1.087 

54 (4.861 

1.00 








51 (4.08) 

0.82 

(0-56, 1.20) 

32 12-56) 

1.36 

(0.79. 2.35) 

153(12.23) 




1,123 

50 (4.30? 

0.33 

10.56. 1.22) 

2J 11.80) 

0.97 

(0.53, 1.76) 

114(9.80) 






1-11 

(0.73. 1.69' 

7(1.09) 

0.57 

(0.21. 1.34) 

82(12.77) 





11 (4.551 

0.85 

(0.44. 1.63) 

6(2.48) 

1.31 

10.53. 3,24) 

27(11.16) 

0.89 

(0.58. 1.34) 

*24 

Regression coefficient 

359 

17 14.601 

0.83 

(0.51, 1.531 

3 (0.81) 

0.42 

(6.13. 1.44) 

4Z (11.37) 

0.90 

(0.64. 1.28) 

(SEl /"-value for initial 
age of daily smoking 



' 








in proportional 


-0.0034 (0.0159) 


■ 0.0279 (0.0268) 


0.0028 (0.0100) 




0.83 



0.30 




_ 


* Adjusted for age. serum cholesterol, diastolic blood pressure, and cigarettes May. 

* Rate per 1,000 person-years. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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TABLE 7 

Relationship between Cigarette Nicotine Content and CHD, Lung Cancer, and Total Mortality at 10.5 Years of Follow-up 

for MRFIT Screen l Smokers 





CHD 



Lung cancer 


Total mortality 


Number of 
participants 

Number 
of deaths 

Adjusted 

RR° 

95*7 Cl 

Number 
Of deaths 

Adjusted 

RR 95% C! 

Number 
or deaths 

Adjusted 

RR 95% Cl 

Nicotine (mg) 

"61.0 

1.777 

68 0.671* 

1.00 


20(1.08) 

1.00 — 

156(8.42) 

1.00 — 

1.1-1,4 

4.36} 

160 (3.52) 

1.04 

(0.80. 1.35) 

51 (1-12) 

0.97 (0.62. 1.52) 

394 (8.68) 

1.05 10.89, 1.24) 

*1.3 

1.319 

60(4.41) 

1.27 

(0.92. 1.77i 

24(1.76) 

1.46 10.85.2.49) 

157(11.53) 

1.36 (1.11, 1.67) 

Regression coellicient (SH! 
for nicotine in 
proportional hazards model" 
/’-value 



0.0294 10.2046) 
0.89 



0.4142 (0.3648) 

0.26 


0.2517(0.1328) 

0.06 


* Adjusted for age. serum cholesterol, diastolic Wood pressure, and cigarettet'day 

* Rate per 1.000 person-years. 


TABLE 8 

Relationship between Cigarette Tar Content and CHD. Lung Cancer, and Total Mortality at 10.5 Years of 
Follow-up for MRFIT Screen 1 Smokers 





CHD 



Lung canci 

:r 


Total mortality 



Number of 
participants 

Number 
of deaths 

Adjusted 

RR" 

95% Cl 

Number 
of deaths 

A4justed 

RR 

95% Cl 

Number 
of deaths 

Adjusted 

RR 

95% Cl 

Tar (mg) ■* 

4M5 

992 

39 (3.77)* 

1.00 


12 11.16) 

1.00 


91 (8.79! 

1.00 


16-19 

4.347 

160 (3.54) 

1.08 

10.80. 1.451 

48 (1.06) 

0.81 

(0.49. I.3J) 

384(8.49) 


(0.83. 1.22) 

a20 

2.120 

89 (4.06) 

1.19 

(0.86. 1.65) 

35(1.60) 

1.14 

10.67. 1.941 

232(10.58) 


(0.98. 1.49) 

Regression coefficient (SEl 
for tar in proportional 
hazards model" 

P-value 



0.0089 (0.01281 
0.49 



0.0227 10.021 

0.31 

»> 


0.0179 (O.0O82) 
0.03 


" Adjusted for age. scrum cholesterol, diastolic blood pressure, and cigarettes, day. 
* Rale per 1.000 person-years. 


£ 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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Smoking Cessation among Randomized Participants 

Smoking cessation in the MRFIT was assessed'by self-report validated by the 
serum SCN level and, later, by expired air carbon monoxide levels (at the 36- and 
72-month visits). Quitters were defined as screen I smokers, who at the 12-month 
visit reported not smoking and whose level of scrum SCN was below 100 
jj.mot/litcr. This definition is consistent with mortality results presented in an 
earlier report (5). 

Both the SI and the UC smokers who slopped smoking during the first 12 
months of the trial had lower CHD and total mortality rates than those who 
continued to smoke (Table 9) (24). There is no evidence of a reduction in lung 
cancer mortality associated with smoking cessation over this 10-year follow-up 
period. Most of the lung cancers, however, occurred among the heavier smokers, 
the group with the lowest cessation rates. 

DISCUSSION 

The MRFIT results demonstrate that the risk of cancer and CHD mortality is 
substantially increased among smokers compared with nonsmokers and that this 
risk increases with the number of cigarettes smoked. These findings arc consistent 
with those from the early longitudinal studies of the 1960s and early 1970s (II). 

The MRFIT began in 1972 in a climate of increasing interest in risk factor 
interventions, including smoking cessation. Of the three clinical trials on the effect 
of smoking cessation on mortality which have been conducted (5, 25, 26), the 


TABLE 9 

CHD, Lung Cancer, and Total Mortality prom the End or the Trial through 12/31/85 
BY/ClGARETTE SMOKING STATUS AT 72 AND 12 MONTHS FOR MRFIT SI AND 
UC Screen 1 Cigarette Smokers 


CHD 


Lung cfincer All causes 


Special intervention 
Reported smoking 
cigarettes at 72 months 
Yes 
No 

Reported smoking 
cigarettes at 12 months 
Yes 
No 

Usual care 
Reported smoking 
cigarettes at 72 months 
Yes 
No 

Reported smoking 
cigarettes at 12 months 
Yes 
No 


No. No. Rale 

men deaths deaths 


1,810 40 5.91 

1.734 20 3.04 


564 7 3.2* 

1.170 13 2.93 


2,4*8 59 6.35 

1,009 16 4.20 


6*6 13 5.04 

323 3 2.44 


No. Rate No. Rate 

deaths deaths deaths deaths 


14 2.07 

9 1.37 


I 0.47 

8 1.80 


14 1.51 

6 1.58 


3 1.16 

3 2.44 


95 14.03 

49 7.45 


17 7.96 

32 7.21 


142 15-27 

38 9.98 


27 10.46 

H 8.96 


I 

1 

i MRFIT has been I he largest. At the inception of the MRFIT, and throughout its 
duration, both England and the United States witnessed dramatic declines in the 
incidence of lung cancer. In the United Stales, the lung cancer rate per 100,000 
while men age 35-44 years dropped from 15.4 in 1970 to 11.2 in 1980 to 9.4 in 1985 
(27). Cardiovascular mortality also decreased in the United Slates (27). 

* The decline in the incidence of these diseases has been partially attributed to 
» changes in smoking behavior (28). In the United States, two important changes 

have occurred in the last 30 years: The tar and nicotine content in cigarettes has 

* decreased, and—particularly among the younger age groups—the percentage of 
individuals who smoke has substantially declined. For example, in 1965, 57.3% of 
35-year-old while men smoked cigarettes, but by 1976, the percentage of smokers 

. in this cohort had dropped to 46.8 and by 1985, had dropped further to 36.6 (I). 

Although it is difficult to determine how much ofthc change in lung cancer and 
cardiovascular mortality in the United Stales has been due to modification of the 
cigarette, rather than the decline in the percentage of cigarette smokers, the 

1 results of the present study indicate that reduction in the tar and nicotine contents 
of cigarettes was unlikely to have had an important effect on mortality, since tar 
and nicotine contents were only’weakly related to total mortality. Moreover, the 

* duration of smoking as measured by the age of smoking onset was only weakly 
related to mortality. However, the duration of exposure to low tar/nicotine ciga¬ 
rettes was unknown. Participants may have switched to these types of cigarettes 

* only after years of smoking higher tar/nicotine products. 

The present study suggests that smoking cessation may be related to lower 
mortality rates from CHD. Individuals who quit smoking during the first year of 
the trial had a 37.2% lower CHD and 40.9% lower total mortality at 10.5 years 
than those who were still smoking at the end of one year (24). There was no 
evidence that smoking cessation resulted in a decrease in lung cancer mortality. 

, This finding is consistent with the results from the large observational study of 
U.S. Veterans which noted that while risk of lung cancer declined with increasing 
length of time from initial smoking cessation, substantial excess risk, compared 
with veterans who never smoked, remained as long as 20 years after quitting 
smoking (29). 

Lung cancer mortality in the MRFIT was more closely linked to dose as mea¬ 
sured by the number of cigarettes smoked than was CHD mortality. The heavier 
smokers were less likely to stop smoking (30, 31). Almost all of the lung cancer 
deaths continued to occur among men who were heavy cigarette smokers (smok¬ 
ing 25 or more cigarettes per day) in the trial. The relatively low cessation rates 
among these high risk smokers may partially account for the failure to demon¬ 
strate any difference in lung cancer mortality. An irreversible cumulative effect of 
cigarette smoking exposure similar to radiation and other carcinogens may also be 

. an important factor (28). 

The smoking cessation rate for SI men was substantial and somewhat greater 
than anticipated during the trial (5, 18). However, the cessation rate among UC 
men was also higher than expected. By 72 months, (be cessation rates among 
screen I smokers were 28.1 and 49.3% for UC and SI groups, respectively (30). 
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During the first year of the IriaJ, when smoking cessation was the greatest, there 
was a 15.8% difference in the cessation rale between the SI and UC smokers (30). 

The magnitude of the UC cessation rates and’ the lower than expected UC 
mortality rate reduced the power of the trial to detect significant differences 
between SI and UC men in CHD and total mortality. Based on epidemiological 
data, the 15.8% difference between SI and UC in 12-month cessation rates is 
estimated to result in a 6% decrease in both CHD and total mortality. After an 
average of 10.5 years of follow-up, mortality rates among all MRFIT men for CHD 
and all causes were lower for SI compared with UC men by 10.6 and 7.7%, 
respectively. Thus, the effects of smoking cessation may have accounted for 
much of the overall difference in CHD and total mortality between SI and UC 
participants. These differences due to smoking do not take into account changes 
in the dose of smoking or any reported smoking cessation after the first 12 months. 

CONCLUSION 

In summary, the results of the MRFIT are consistent with other studies in 
demonstrating that compared with men who continue to smoke, men who slop 
smoking have substantially lower risks of both CHD and total mortality. The key 
question, therefore, is not whether smoking cessation is beneficial, but rather, 
whether it is possible to substantially increase the number of individuals who stop 
Smoking and remain exsmokers, especially among the heavier smoking group. 
The results from this study point to the need for special emphasis on the latter 
group with regard to smoking cessation in order to reduce its high risk of CHD. 
This continues to be an important public health concern. 
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Methods. The association between baseline risk factors and death from coronary heart 
disease (CUD) after Ml.5 years was investigated for cigarette smokers and nonsmokers who 
entered the Multiple Risk Factor Intervention Trial (MRFITl. 

Results. Rates per thousand person-years of CHD mortality were higher for smokers than 
for nonsmokers at every level of baseline risk factors examined. There were significant 
associations between CHD mortality and plasma low-density lipoprotein and high-density 
lipoprotein cholesterol for smokers and nonsmokers. The inverse association between CHD 
mortality and high-density lipoprotein cholesterol was significantly stronger among non- 
smokers compared with that among smokers and was attributable to ti very strong associ¬ 
ation for former smokers. An inverse relationship between CHD and body mass index was 
evident for smokers and oonsmokers. Rules of CHD death rose sharply when levels of 
fasting glucose exceeded 140 mg/dl, and (here was a significant association belwecn CHD 
mortality and blood sugar levels for nonsmokers hut not for smokers. For both smokers and 
nonsmokers, an inverse univariate association he 1 ween alcohol consumption and CHD mor¬ 
tality was evident. This association, however, did not persist after adjustment for plasma 
high-density lipoprotein cholesterol. ' 

Conclusion. Intervention on blood pressure and blood lipids is particularly important 
among cigarette smokers because of their increased risk of CHD death. The different asso¬ 
ciations between high-density lipoprotein cholesterol, fasting serum glucose, and CHD mor¬ 
tality for smokers and nonsmokers requires further investigation. 

INTRODUCTION 

The 12,866 participants randomized to the Multiple Risk Factor Intervention 
Trial (MRFIT) have been followed for an average of 10.5 years. Extensive infor¬ 
mation regarding risk factors for coronary heart disease (CHD) was collected from 
all participants upon entry into the trial. A previous report evaluated the associ¬ 
ation between baseline risk factors and mortality from CHD and all causes during 
the first 7 years of follow-up (I). This report found that levels of high-density 
lipoprotein cholesterol (HDL-C) and low-density lipoprotein cholesterol (LDL- 
C), blood pressure (BP), and cigarette'smoking were strong predictors of CHD 
mortality. Cigarette smoking was also a strong predictor of all-cause mortality. 

After 10.5 years, randomized MRFIT cigarette smokers were at increased risk 
of death from CHD, lung cancer, and all causes compared with nonsmokers (2). 

1 Address reprint requests to tire coordinating centers for Biometric Research. 2221 University 
Avenue S.E., Suite 200, Minneapolis, MN 55414-3080. 

1 See credit roster for complete listing. 
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Cigarette Smoking and Lung Cancer Cell Types 

Alfredo Morabia, MD, PhO,* 1 ! and Ernst L. Wynder, MD* 


The role of tobacco smoke in the development of lung cancer is well known for 
squamous and small cell types, somewhat less so for adenocarcinoma, and not 
specifically assessed for large cell carcinoma. In the current analysis, based on 851 
men and 507 women with lung cancer and their matched controls (888 men and 608 
women), smoking was associated ivith each lung cancer cell type, and differences in 
smoking habits by cell types were small. However, the increase of lung cancer risk 
according to number of cigarettes per day was stronger for small cell and oat cell 
carcinoma than for adenocarcinoma. There was no increase for large cell 
carcinoma. For squamous cell carcinoma, this dose response was weak among men 
and strong among women. The strength of the association between smoking and 
lung cancer cell types may he related to cancer location, with more peripheral lung 
cancer types (such as adenocarcinoma and large cell carcinoma) showing weaker 
associations than more central tumors (such as squamous or small cell and oat cell 
carcinoma). Cancer 68:2074-2078,1991. 


A TRANSITION is taking place in the epidemiology of 
lung cancer. In the United States, the overall mor¬ 
tality of lung cancer will start declining in the 1990s for 
men and after the year 2000 for women as a result of 
lower rates observed among men and women younger 
than 45 years of age. 1 However, the proportion of ade¬ 
nocarcinomas and the proportion of women with lung 
cancer are rising. This evolution may be a result of changes 
in types of cigarettes smoked and the additional influence 
of non-tobacco-related factors, such as occupational, hor¬ 
monal, or dietary factors. 2 " 4 

The role of tobacco smoke in the development of lung 
cancer is well known for squamous and small cell types, 
somewhat less so for adenocarcinoma, and not specifically 
assessed for large cell carcinoma. In Kreyberg’s 3,6 theory, 
adenocarcinoma and bronchioloalveolar carcinoma were 
not tobacco related. This theory received empiric support 
from studies based on small numbers of adenocarcinoma 
cases. 7-9 However, most studies report a greater risk of 
adenocarcinoma among smokers than nonsmokers, the 
dose-response gradient being either similar 2,10 '' 12 or 
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weaker than that for squamous or small cell or oat cell 
carcinoma. 13-16 Because previous studies on smoking and 
cancer of the lung rarely contained detailed information 
on cell types and often lacked a formal control group, we 
conducted a case-control study to determine whether the 
effect of tobacco smoke on lung cancer differed by cell 
type. 

Materials and Methods 

We studied 851 men and 507 women with lung cancer 
and their matched controls (888 men and 608 women) 
after exclusion of six men and 13 women with with mixed 
cell or nondifferentiated cell lung cancer. All patients were 
interviewed between 1985 and May 1990 in nine hospitals 
in New York, Michigan, and Pennsylvania as part of the 
American Health Foundation case-control study of to¬ 
bacco-related diseases. 

The design of this study was described elsewhere. 17 
Briefly, in the participating hospitals, we try to interview 
all incident cases of tobacco-related cancers (lung, upper 
respiratory and upper digestive tracts, kidney, bladder, 
liver, and pancreas) or myocardial infarction. For each 
case, we interview at least one control matched to the case 
by age (± 5 years), hospital, and date of admission (±2 
months). During the hospital stay, trained interviewers 
collect detailed information on smoking from all study 
participants and abstract lung cancer cell types from pa¬ 
thology reports. 

We separated the cell types into squamous and epider¬ 
moid, small cell and oat cell, large cell, and adenocarci- 
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noma. We excluded bronchioloalveolar carcinoma (BAC) 
because of the small number of cases. In Figure 1, the 
proportion of never smoked among BAC patients was 
taken from a manuscript in preparation that analyzed all 
cases of BAC recruited to the American Health Foun¬ 
dation Study between 1977 and May 1990. 

We assessed the exposure to tobacco smoke as the cur¬ 
rent number of cigarettes per day, cumulated number of 
cigarettes ever smoked, cumulated years of smoking, and 
average number of cigarettes per day. Intensity-related 
factors were coded as follows: inhale deeply versus mod¬ 
erately, slightly, or not at all; have first cigarette within 
15 minutes after awakening versus more than 15 minutes; 
smoke only filter cigarettes versus nonfilter or mixed; 
smoke the whole cigarette versus less than 75% of it. 

We adjusted multivariate odds ratios for age at diag¬ 
nosis, race, and hospital of admission, i.e., the matching 
factors, and used analysis of variance to compute adjusted 
means or proportions and to test for heterogeneity be¬ 
tween means. Adjusted relative odds and their confidence 
intervals were computed using logistic regression. The 
analyses were done with standard statistical software. 18 

Results 

Compared with controls, male patients were less often 
Jewish and a larger proportion of all male and female 
patients had less than 13 years of education (Tables 1 and 
2). For both sexes small cell and oat cell and adenocar¬ 
cinoma appeared in a larger proportion of blacks. 


The adjusted proportion of never smoked increased 
progressively in both men and women from small cell 
and oat cell, to squamous cell, large cell, adenocarcinoma, 
and BAC (Fig. 1). The trend was dearer in women. The 
controls had a larger proportion of never smoked than 
any of the cell types. In each category, women more often 
never smoked than men. 

We compared adjusted means of smoking-related vari¬ 
ables, first including the four cell types and the controls 
and then excluding controls. For the analyses of current 
smokers including controls (Tables 3 and 4), we found 
statistically significant differences for all variables for both 
men and women, except for smoking only filter cigarettes 
among women. However, after excluding controls from 
these analyses, an analysis of variance F test remained 
statistically significant for only three variables among men 
(Table 3): (1) the cumulated years of smoking were some¬ 
what lower (40.1 years) and (2) the age when started 
smoking slightly older (17.5 years) for small cell and oat 
cell cases compared with the other cell types; and (3) the 
average number of cigarettes per day was slightly lower 
for adenocarcinoma (27.4). In contrast, there was no dif¬ 
ference by cell type of depth of inhalation, timing of the 
finst cigarette of the day, proportion of the cigarette 
smoked, or choice of filter cigarettes. Also, smoking-re¬ 
lated characteristics did not differ by cell type among cur¬ 
rent smokers who were women, but the statistical power 
was low because of small sample sizes (Table 4). 

Among both male and female ex-smokers (not shown 


FlG. 1. Proportion of never 
smoked by sex and cell types, ad¬ 
justed for age at diagnosis, race, and 
state. The sample sizes for controls, 
small/oat cell, squamous cell, large 
cell, adenocarcinoma, and bron¬ 
chioloalveolar carcinoma (B AO are, 
for men, 888,111.305.97.338, and 
61, respectively, and for women, 
608, 73. 117. 59, 258, and 48, re¬ 
spectively. 
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Table l. Selected Demographic Characteristics of Male Lung Cancers and Controls by Cell Types: US Hospital Patients, 1985-1990 


Lung cancer ceil types 



Squamous 

Small/oat 

Large 


Adenocarcinoma 

Controls 


Men 

No. of 
patients 

% 

No. of 
patients 

% 

No. of 
patients 

% 

No. of 
patients 

% 

No. of 
patients 

% 

Married 

244 

80.0 

84 

75.7 

83 

85.6 

284 

84.0 

736 

82.9 

Black 

32 

10.5 

16 

14.4 

9 

9.3 

50 

14.8 

95 

10.7 

Protestant 

92 

30.2 

42 

37.8 

30 

30.9 

110 

32.5 

270 

30.4 

Catholic 

171 

56.1 

55 

50.0 

50 

51.6 

178 

52.7 

416 

46.9 

Jewish 

35 

11.5 

9 

8.1 

14 

14.4 

44 

13.0 

181 

20.4 

Years of education 
<; 11 

80 

26.2 

23 

20.7 

28 

28.9 

94 

27.8 

158 

17.8 

12 

108 

35.4 

42 

37.8 

28 

28.9 

82 

24.3 

228 

25.7 

13-15 

47 

15.4 

22 

19.8 

15 

15.5 

74 

21.9 

373 

19.5 

16+ 

70 

23.0 

24 

21.6 

26 

26.8 

88 

26.0 

329 

37.1 


in tabic), all cell types started smoking at a similar age strong for squamous and small cell and oat cell, less so 

(approximately 17 years for men and 18 years for women), for adenocarcinoma, and not linear for large cell, 

but small cell and oat cell cases stopped smoking at an 

older age (men, 53 years; women, 54 years) and were more Discussion 

exposed to tobacco smoke with respect to duration (35.4 

years) and absolute amount (437,000 cigarettes) compared We found, as expected, that lung cancer cases smoke 
with the three other cell types. Male ex-smokers with small more than controls, regardless of the cell type of the car¬ 
cell and oat cell carcinoma reported smoking their first cinoma. This is illustrated by the strikingly smaller pro¬ 
cigarette of the day within 15 minutes after awakening portion of never smoked among cases of any type than 

more frequently (72%) than patients with other cell types. among controls (Fig. 1). We also discovered that, on av- 

Female ex-smokers with adenocarcinoma had smoked erage, differences in smoking behavior between cell types 

filter cigarettes on average for a shorter period (17 years) were small and not systematic in amount (cumulated years 

than patients with other cell types. of cigarette smoking, cumulative number of cigarette, and 

Table 5 includes only those who ever smoked. For all lifetime average number of cigarettes per day) or intensity 
cell types except large cell, the relative odds of lung cancer (depth of inhalation, timing of the first morning cigarette, 

increased with an increasing number of cigarettes per day; and choice of filter cigarette). In a Western European case- 
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Table 3. Adjusted Averages* of Smoking-Related Characteristics Among Current Cigarette Smokers by Lung Cancer Cell Types: 
US Male Hospital Patients, 1985-1990 

Lung cancer cell types F test 


Characteristic among men 

Squamous 
(n = 157) 

Small/oat 
(n = 68) 

Large 
(n = 51) 

Adenocarcinoma 
(n = 170) 

Controls 
(n = 220) 

Overall 

Between < 
types 

Cumulated years of smoking 

42.7 

40.1 

42.1 

42.1 

39.5 

8.9f 

3.4$ 

Cumulative number of 
cigarettes (XI000) 

477 

450 

475 

424 

347 

12.2f 

2.2 

Average number of cigarettes/ 
day 

31.2 

30.7 

31-4 

27.4 

23.5 

IL3t 

2.8$ 

Age start smoking 

16.0 

17.5 

15.4 

16.6 

18.0 

7.2f 

3.9$ 

Inhale deeply (%) 

45.9 

38.9 

38.7 

40.5 

28.8 

3.24$ 

0.6 

First cigarette 15 minutes or less 
after wake up {%) 

63.6 

56.3 

65.0 

54.2 

44.4 

4.2$ 

1.4 

Only filter cigarettes (%) 

7.4 

14.1 

6.8 

13.0 

16.7 

2.5$ 

1.6 


* Adjusted i 
$F<O.0l. 


r age at diagnosis, state, and race. 


was strong for small cell and oat cell carcinoma, less strong 
for adenocarcinoma, and absent for large cell carcinoma 
in both sexes. For squamous cell carcinoma, this dose 
response was stronger in women than in men. 

The weaker dose response for adenocarcinoma com¬ 
pared with squamous or small cell or oat cell carcinoma 
was consistent with other reported findings. 13,15 The rel¬ 
ative odds of adenocarcinoma reported by others 13 were 
1.0 (0 to 18 pack-years), 1.3 (18 to 56 pack-years), and 
1.5 (> 56 pack-years). The relative odds of adenocarci¬ 
noma with years of smoking were, in another study, 15 1.0 
(< 30 years), 0.7 (31 to 40 years), 1.9 (41 to 50 years), 
and 1.4 (s: 51 years). Using light smokers (one to nine 
cigarettes per day) as a reference group, others found a 
dear gradient for adenocarcinoma with the number of 
cigarettes per day in men but not in women. 14 Failure to 
Observe a dose response with smoking for large cell car¬ 
cinoma in both sexes was puzzling, but consistent with 
reported findings. 910 The latter group 10 found the same 
incidence of lung cancer among smokers of ten to 19 and 
[20+ cigarettes per day in their 10-year follow-up study. 


$ /> < 0.05. 


Thus, despite comparable smoking habits, the strength 
of association with tobacco smoke seemed to differ by cell 
type. The explanation of this may lie in the lower exposure 
to tobacco smoke particles to sites that are more peripheral 
in the respiratory tract. Squamous and small cell and oat 
cell carcinoma occur mainly in large central bronchi; ad¬ 
enocarcinoma chiefly are located peripherally; and large 
cell carcinoma tend to be peripheral and subpleural. 12,19 
Others also stressed the importance of anatomy in the 
genesis ofiung cancer. 20 

However, in addition to the small number of large cell 
carcinoma cases in our study, pathologic diagnosis of this 
ceil type is not accurate. According to Yesner, 21 large cell 
carcinoma is a transitional stage between small cell and 
adenocarcinoma or squamous cell carcinoma. It is a di¬ 
agnosis of exclusion applied to a tumor with atypical his¬ 
tologic findings that is often impossible to distinguish from 
poorly differentiated small cell or oat cell, squamous cell, 
or adenocarcinoma if the tissue fragments are small. 19 
Large cell carcinoma is, therefore, a wastebasket cate¬ 
gory. 12 Others found that interobserver agreement was 


Adjusted Averages* of Smoking-Related Characteristics Among Current Cigarette Smokers by Lung Cancer Cell Types: 
US Female Hospital Patients, 1985-1990 



Cumulated years of smoking 
Cumulative number of cigarettes 
(X1000) 

[Average number of cigarettes/day 
Age start smoking 
Inhale deeply (%) 

■First cigarette 15 minutes or less 
after wake up (%) 

Inly filter cigarettes (%) 


Squamous 

t«j - u) 

Small/oat 

- JU! 

Large 

\tl — 

Adenocarcinoma 

til = iOJ; 

Controls 
(n = I3U) 

UveraU 

Between ce 
types 

39.8 

40.8 

39.9 

40.2 

35.8 

11.4$ 

0.5 

343 

111 

327 

350 

260 

7.8$ 

0.9 

24.1 

25.5 

22.3 

23.6 

18.8 

6.4$ 

0.8 

19.1 

18.4 

18.6 

18.4 

21.5 

.8-2$ 

0.5 

28.2 

36.4 

25.2 

31.0 

16.3 

2.8$ 

0.5 

57.3 

55.2 

53.0 

53.9 

31.5 

5.3$ 

0.1 

29.1 

22.9 

26.7 

27.9 

38.3 

1.9 

0.4 


* Adjusted for age at diagnosis, state, and race. 
tPcO.Ol. 


$ P < 0.05. 
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Table 5. Adjusted* Relative Odds of Lung Cancer with Cigarette Smoking by Sex and Cell Types: US Hospital Patients, 1985-1990 

Lung cancer cell types 


Sex 

Smoking 

status 

No. of 

Squamous 

Small/oat 


Large 

Adenocarcinoma 

cigarettes/ 

day 

Cases 

RO (95% Cl) 

Cases 

RO (95% Cl) 

Cases 

RO (95% Cl) 

Cases 

RO (95% Cl) 

Male 

Current 

1-19 

18 

1.0 (referent) 

3 

i.O (referent) 

9 

1.0 (referent) 

23 

1 .0 (referent) 


smoker 

20-29 

39 

1.6 (0.9-2.9) 

25 

6.0(1.7-20.4) 

13 

1.1 (0.5-2.7) 

48 

1.7 (1.0-3.1) 



30+ 

100 

2.3 (1.3-3.9) 

40 

5.5(1.6-18.2) 

29 

1.0 (0.5-2.3) 

99 

1.9 (1.1-3.2) 


Quit 

1-19 

16 

0.6 (0.3-1.2) 

5 

1.3 (0.3—5.6) 

5 

0.4 (0.1-1.3) 

19 

0.6 (0.3-1.2) 



20+ 

127 

1.4 (0.8-2.4) 

36 

2.6 (0.8-8.8) 

36 

0.8 (0.4-1.7) 

127 

1.3 (0.8-2.1) 

Female 

Current 

1-19 

10 

1.0 (referent) 

6 

1.0 (referent) 

6 

1.0 (referent) 

31 

1.0 (referent) 


smoker 

20-29 

21 

1.5 (0.7-3.3) 

16 

1.8 (0.7-4.9) 

17 

1.9 (Q.7-4.9) 

66 

1.3 (0.8-2.2) 



30+ 

42 

2.7(1.3-5.7) 

28 

3J (1.2-8.1) 

17 

1.4 (0.5-3.8) 

66 

1.5 (0.9-2.6) 


Quit 

1-19 

4 

0.4 (0.1-1.2) 

3 

0.5 (0.1-2.0) 

5 

0.9 (0.3-3.1) 

2l 

0.7 (0.4-1.3) 



20+ 

35 

10(1.0-4.3) 

18 

1.8 (0.7-4.9) 

9 

0.8 (0.3-2.4) 

49 

0.9 (0.5-1.5) 


RO: relative odds; Cl: confidence interval. 


* Adjusted simultaneously for age, race, and state. 


more than 75% for small cell or oat cell, squamous, or 
adenocarcinoma but only 40% for large cell carcinoma. 22 
The absence of dose response may be a result of overdi¬ 
agnosis of large cell type in the one to 19 cigarettes-per- 
day smokers or to underdiagnosis of large cells in heavier 
smokers, especially among men. Thus, although plausible, 
our findings need to be replicated by other researchers. 

Although our data do not show that patients with ad¬ 
enocarcinoma smoke filtered cigarettes more frequently 
than do those with other cell types, the increasing prev¬ 
alence of adenocarcinoma reported 2-4 may still be related 
to the overall tendency of smokers to prefer filtered cig¬ 
arettes. 23 Smokers of filtered cigarettes inhale smaller par¬ 
ticles that reach deeper airways and may be influencing 
the genesis of more peripheral tumors. 20,24 Besides oc-. 
cupational exposures, hormonal factors, adiposity, and 
dietary factors also may be responsible for this epidemi¬ 
ologic transition. 25 The latter factors have received too 
little attention in the literature. 

In conclusion, the strength of the association between 
smoking and lung cancer cell types seems to be related to 
tumor location. More peripheral cancer types, such as 
adenocarcinoma and large cell carcinoma, show weaker 
associations than more central tumors, such as squamous 
or small cell or oat cell carcinoma. 
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Summary 

During the time period January 1988-December 1989, a case-control study involving 224 
cases of lung cancer and 252 controls was carried out at the Instituto de Oncologia, Mon¬ 
tevideo, Uruguay, in order to analyze the patterns of risk of lung cancer, associated with 
smoking blond (flue-cured) and black (air-cured) cigarettes. Mixed smokers carried a sig¬ 
nificantly higher RR of 3.2, when compared with smokers of blond cigarettes. Lifetime smok¬ 
ers of black cigarettes displayed a non-significant 30% increased risk compared with blond 
cigarette smokers. Since the differences between mixed and pure black were not significant, 
and the confidence bounds between both categories were overlapping, the possibility of a 
chance finding arises. If mixed and lifelong (pure) black tobacco smoking is in fact not 
different, then ever use of black tobacco is the relevant measure. Ever use of black tobacco 
was associated with a significant 2-fold increase in the relative risk for all cases and for 
squamous cell lung cancer. Given the high prevalence of ever use of black tobacco in Uruguay, 
the attributable fraction for black tobacco smoking in lung cancer could be as high as 29.3 
percent. 

Introduction 

Lung cancer is the leading neoplastic cause of death among Uruguayan males, with an 
age-adjusted mortality rate of 56.8 for the whole country and an age-adjusted incidence rate 
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of 83.3 for 1987 in the capital city of Montevideo [1], Numerous prospective and retrospective 
epidemiological studies have confirmed that cigarette smoking is the major cause of lung 
cancer. Furthermore, the risk of lung cancer increases with all types of tobacco products [2]. 

Uruguay is characterized by a high proportion of smokers of black tobacco cigarettes. In 
fact, about 40% of the male population smokes black products. This habit has been consistent¬ 
ly shown as a risk factor for esophageal, oropharyngeal, laryngeal and bladder cancers [3-10]. 
According to chemical analysis, black tobacco contains lower amounts of polycyclic hydro¬ 
carbons and higher amounts of Af-nitroso compounds than blond tobacco [11]. In two previ¬ 
ous studies on lung cancer, black tobacco smokers showed an increase in risk of 70%, taking 
as referents smokers of blond tobacco [12, 13]. Both studies were handicapped by the low 
proportion of smokers of blond tobacco; in this sense Uruguay appears to be a rather conven¬ 
ient place to address the point, due to the similar proportion of smokers of both kinds of 
cigarettes. The objective of the present study is to estimate the risk associated with smoking 
different types of tobacco. 

Subjects and Methods 

During the time period January 1988 to December 1989, all incident cases of lung cancer 
admitted for diagnosis and/or treatment to the Cancer Institute of Montevideo, Uruguay, were 
selected for this study. In total, there were 235 cases occurring in men and 17 in women. The 
study was restricted to males because of the small number of females. Nine cases were unable 
to complete the questionnaire, due to advanced disease. One further case was excluded due 
to a diagnosis of rhabdomyosarcoma. Since the study was designed in order to estimate the 
risk of the type of tobacco, the only non smoker case was excluded from the study, leading 
to a final total of 224 cases. Of these cases, 197 had histologic diagnosis of lung carcinoma. 
Squamous cell carcinomas comprised the largest group (98 cases), followed by adenocar¬ 
cinoma (41 cases) and small cell cancers (33 cases). Twenty-seven cases with clinical, radiologic 
and endoscopic evidence of lung cancer were also included in the analysis. In the same period, 
793 male patients afflicted with other cancers or non-neoplastic conditions, were also admitted 
to the Institute of Oncology. From this potential source of controls, 86 were excluded due to 
terminal illness, 366 due to a diagnosis of tobacco-related cancer, 43 with uncertain primary 
site, and 46 non-smokers. As a final result, 252 patients with a variety of disorders were used 
as controls. Both cases and controls were interviewed by 3 trained social workers, unaware 
of the hypothesis to be tested and of any previous exposure. The questionnaire included, 
among other variables, information concerning demographic variables, social class, occupa¬ 
tion, and a complete tobacco history, and was administered to all patients shortly after 
admission. 

The type of tobacco smoked was classified as blond or black, according to the commercial 
brands registered in all questionnaires. The category ‘mixed 1 was used to designate those 
smokers which used both blond and black tobacco, either synchronically or metachronically. 
In a later stage of the analysis, lifelong (pure) blond tobacco smokers were compared with ever 
smokers of black tobacco (mixed plus pure black). 
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TABLE 1 

Distribution of cases by histologic type 


Type 

Frequency 

Percent 

Squamous cell 

98 

43.8 

Small cell 

33 

14.7 

Adenocarcinoma 

41 

18.3 

Large cell 

11 

4.9 

Unclassified 

14 

6.2 

Clinical diagnosis 

27 

12.1 

Total 

224 

100.0 


Data analysis 

Univariate estimates of relative risk, approximated by the odds ratio, were obtained by 
exponentiating the coefficient of each variable. Since the study followed an unmatched design, 
unconditional logistic regression was used in order to obtain multivariate estimates for each 
study variable. Different models were fitted, using the adjusting variables as categorical or 
continuous. The final models included categorical variables. All estimations were performed 
using the program GLIM [14]. 

Results 

In Table 1, the distribution of cases by histologic type is shown. In accordance with most 
series of western countries, squamous cell carcinoma was the most frequent type (43.8%), 
followed by small cell carcinoma and adenocarcinoma. * 


TABLE 2 

Distribution of controls by diagnosis 


ICD-9 

Site 

N 

% 

173 

Skin cancer 

70 

27.8 

185 

Prostatic cancer 

38 

15.1 

200-8 

Lymphoma-leukemia 

29 

11.5 

153-4 

Colorectal cancer 

29 

11.5 

-* 

Non-neoplastic diseases 

27 

10.7 


Other malignant tumors 

16 

6.2 

187 

Cancer of the penis 

12 

4.8 

151 

Gastric cancer 

12 

4.8 

186 

Cancer of the testis 

6 

2.4 

171 

Sarcomas 

6 

2.4 

191 

Centra] nervous system 

5 

2.0 

210-4 

Benign tumors 

2 

0.8 

- 

Total 

252 

100.0 


‘Diseases of the eye, hernia, osteoarticular disorder. 
'’Melanoma, parotid, gallbladder, and thyroid cancer. 
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TABLE 3 

Distribution of cases and controls by sociodemographic factors 


Variable 

Cases 


Controls 

No. 

% 

No. 

% 

Age (years) 





« 54 

57 

25.5 

63 

25.0 

55-64 

69 

30.8 

58 

23.0 

65-74 

65 

29.0 

78 

31.0 

75+' 

33 

14.7 

53 

21.0 

County 





Montevideo 

102 

45.5 

106 

42.1 

• Other 

122 

54.5 

146 

57.9 

Residence 





Urban 

• 156 

69.6 

178 

70.6 

Rural 

68 

30.4 

74 

29.4 

Education (years) 





0-3 

64 

28.6 

83 

319 

4+ 

160 

71.4 

169 

67.1 

Monthly income (dollars) 





*63 

155 

69.2 

170 

67.5 

64+ 

69 

30.8 

82 

32.5 

No. of patients 

224 


252 



In Table 2, the distribution of controls by ICD-9 rubric is shown. Only 27 patients (10.7%) 
were afflicted by non-neoplastic diseases. Among the cancer sites, skin cancer was the most 
frequent, followed by prostatic cancer, leukemias and lymphomas. 


TABLE 4 

Relative risks of lung cancer for intensity, cessation, and duration of smoking 


Variable Category 

Cases/controls 

RR 

95% CL 

Amount* (cig/day) 1-10 

21/78 


1.0 

_ 

11-20 

61/89 


2.0 

1.1-3.7 

21-30 

53/35 


.4.2 

2.1-8.5 

31 + 

Chi-squared = 32.7 

89/50 

P<0.001 

5.1 

2.7-9.7 

Duration 1 ’ (years) 1-29 

28/78 


1.0 

- 

30-39 

34/46 


1.9 

0.9-4.0 

40-49 

70/48 


5.6 

2.7-11.5 

50+ 

Chi-squarcd= 29.2 

92/80 

^<0.001 

7.1 

3.1-16.2 

Years since quit 11 Current smokers 

177/144 


1.0 

- 

1-4 

21/18 


1.0 

0.5-2.0 

5-9 

14/15 


0.9 

0.4-2.2 

10+ 

Chi-squarcd= 43.3 

12/75 

P<0.001 

0.1 

Q.Q-G.2 


^Adjusted for age, county, education, income, smoking duration, filter use and type of tobacco. 
"Adjusted for age, county, education, income, amount smoked, filter use and type of tobacco. 
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TABLE 5 . 

Relative risks of lung cancer for type of tobacco and other smoking variables 


Variable 

Category 

Cases/controls 

RR 

95% CL 

Type of tobacco 1 

1 ■ Pure blond 

56/112 

1.0 

_ 


Mixed 

71/50 

2.8 

1.6-4.9 


Pure black 

97/90 

1.3 

0.8-2.3 


Chi-squared= 1.3 

P=0.25 



Type of tobacco' 

1 Pure blond 

56/112 

1.0 

- 


Ever black 

168/140 

1.9 

1.2-2.9 

Filter use b 

No 

156/150 

1.0 

_ 


Yes 

68/102 

0.4 

0.2-0.7 

Hand rolling* 

No 

40/79 

1.0 

- 


Yes 

184/173 

1.6 

0.9-2.9 



‘Adjusted for age, county, urban/rural condition, education, income, smoking duration, smoking amount, cessation. 


and filler use. 

b Adjusted for age, county, education, income, smoking duration, amount and type of tobacco. 


Aside that controls were slightly older than cases, the distribution by residence, urban/rural 
condition, education and income was very similar for both cases and controls (Table 3). 
Intensity of smoking, measured in lifetime average consumption of cigarettes per day, showed 
a strong dose-response pattern with a RR of 5.1 for heavy smokers (Table 4). Also, smoking 
duration displayed a monotonic gradient of increasing risks, with a highly significant test for 
linear trend. Interestingly, smoking cessation was associated with a reduction in risk of 90% 
after 10 years since stopping, but showed a sustained risk before this time. 

In Table 5, the effect of the type of tobacco smoked is shown, taking as the referent category 
smokers of blond tobacco. The highest risk was carried by mixed smokers (RR=2.8). Concern¬ 
ing pure black tobacco smokers, there was a 30% increase in rislc, which was non significant. 
Ever smokers of black tobacco showed a significant increase in risk of 1.9, compared with 
lifelong smokers of blond tobacco. The use of filter cigarettes was associated with a significant 
reduction in risk of 60%, and smokers of hand-rolled cigarettes showed an RR of 1.6. The 
effect of the type of tobacco was further explored by histologic type of lung cancer (Table 6). 


TABLE 6 

Relative risks oflung cancer forever smokers of black tobacco. Referent category: lifetime smokers of blond tobacco' 


Cell type 

No. cases 

RR 

95% CL 

Squamous cell 

98 

2.75 

1.46 -5.18 

Small cell 

33 

2.03 

0.67-6.08 

Adenocarcinoma 

41 

1.75 

0.76-4.07 

Other types 

25 

2.73 

0.82-9.12 

No morphology 

27 

1.05 

0.37-2.94 

All cases 

224 

1.88 

1.18-2.99 

All cases with histology 

197 

2.12 

1.29-3.46 


'Adjusted for age, residence, urban/rural condition, education, income, amount smoked, smoking duration, years since 
quit, and filler use. 
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Ever smokers of black tobacco showed increased relative risks for squamous cell, small cell 
and large cell carcinomas. Adenocarcinoma displayed a moderate increase in risk, whereas 
cases without histologic verification displayed no effect of black tobacco. 


Discussion 

The present study replicates the previous findings concerning main tobacco variables, like 
smoking amount and duration [15,16]. Regarding the type of tobacco, mixed smokers showed 
the highest risk, whereas smokers of black tobacco displayed a slightly elevated relative risk 
of 1.3. This pattern of risks for different types of toabcco smoking, showing a greater effect 
for mixed smokers could have resulted from bias or a chance finding. Concerning bias, the 
similar distribution of cases and controls according to socio-demographic variables makes 
unlikely the existence of selection bias. It is conceivable that patients afflicted by lung cancer 
might be more concerned about their past smoking habits, giving therefore a more precise 
response to the questionnaire. This could have resulted in a higher proportion of mixed 
smokers among cases. Although this possibility cannot be excluded, the fact that almost 90% 
of the controls were cancer controls, suggests a similar recall [17]. In order to exclude inter¬ 
viewer bias, we performed separate analysis for each interviewer, and the results were very 
similar. The possibility of residual confounding is an unlikely explanation for the high risk 
associated with smoking both types of tobacco, since this variable was fully controlled for age, 
residence, education, income, amount smoked, duration, years since quit, and filter use. Since 
our study examined only tobacco variables, it is not possible to exclude confounding due to 
other risk factors for lung cancer like occupation and diet. Nevertheless, the strength of the 
association makes this possibility unlikely. 

In order to exclude a chance finding, we also recalculated the relative risk of mixed smokers 
taking as referents black tobacco smokers. This resulted in a non-significant increase of the 
relative risk for mixed smokers, with overlapping confidence bounds (RR=1.&4 CI=0.97- 
3.49). Thus, this estimation supports the possibility of a chance finding. On the other hand, 
the existence of a real effect for mixed smokers cannot be excluded. A recent study on oeso¬ 
phageal cancer, conducted in Thailand, showed a relative risk 1.7 times higher for mixed 
smokers, compared with pure black tobacco smokers (F.X. Bosch, personal communication). 
If the difference between mixed and black tobacco smokers is merely due to random variation, 
then ever smoking black tobacco is the relevant measure, and the significant increase in risk 
associated with this more crude measure of black products use, could have important epidemi¬ 
ologic implications. Assuming that almost 45% of the Uruguayan population ever smoked 
air-cured cigarettes, the crude attributable risk could be as high as 29.3%. Of course, this 
finding needs further elaboration and replication from forthcoming studies. Concerning the 
mechanisms of action, a more powerful role of black tobacco in early stages of carcinogenesis 
has been suggested [10]. This could be related with the higher levels of tobacco-specific N- 
nitroso compounds with organ-specific lung activity in black tobacco. 
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PREDICTIVE VALUE OF CURRENT CIGARETTE SMOKING, 
PACK YEARS AND TAR EXPOSURE IN THE ESTIMATION 
OF LUNG CANCER RISKg J Virtamo , PR Taylor , 1 

JK Hutbunen , BK Edwards , P Jarvinen , J Haapakoski , 
A Hartman ,gj Haukka , OP Heinonen , D Albanes^ and 
P Greenwald . 

National Public Health Institute, Helsinki, Finland 
and National Cancer Institute, Bethesda, 

Maryland, USA. 

Now that the use of ’light* cigarettes is well- 
established, is there predictive value in including 
tar exposures in lung cancer risk estimations? 

Over 29,000 smoking men aged 50-69 years were 
recruited in the ATBC Study, a double-blind, placebo- 
controlled trial aimed at preventing lung cancer with 
alpha-tocopherol and beta-carotene. Smoking was 
recorded at baseline. 475 men have had lung cancer 
in 3-6 years of follow-up. 

The risk increased 1.8-Fold (relative risk, SR = 
1.8) with the.number of,daily cigarettes, from 14 
or less to 30 or more. Daily tar exposure from 
cigarettes had a similar association. Pack years had 
a positive linear association with lung cancer risk; 
RR was 4.0 in the highest quintile compared to the 
lowest (the incidence of lung cancer in quintiles 
was’29, 22, 15, 12 and 7 per 1000, respectively). The 
lifetime tar exposure based on the tar content of the 
current brand was not superior to pack years in 
predicting lung cancer; RR was 3.6 in the highest 
quintile compared to the lowest. Thus taking into 
account the tar content of the current brand does not 
improve the estimation of lung cancer risk compared 
to the conventional smoking information. 
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THE PROBLEM OF THE FUTURE. THE DISCREPANCY BETWE¬ 
EN NUMBERS OF NEW CANCERS TOTALLY, LUNG CANCER ES^ 

PECIALLY AND THE SOCIETY AS A WHOLE IN YEAR 2010. 
S.HAGEN, ULLEVAL HOSPITAL, OSLO, NORWAY. 

Norway with a stable uniform population, a Cancer Reg¬ 
ister which for years have picked up all new cancers 
and a Bureau of Statistics keeping an eye on everyone, 
will be used to demonstrate what we all at least in the 
western world,as soon as possible, should be aware of 
about the coming 20 years and take precautions if 
possible. The population a3 a whole will increase slow¬ 
ly, in year 2010 around + 8%. The agegroup 20-39 years 
will be reduced by around 8%. Those QO years and older 
and especially those 85+ years increase dramatically. 
The implications of these predictable changes in the 
population have huge concequenses for the numbers of 
cancer patients, /totally 50% increase. The tatyboom 
from the fifties) those 40-69 years, will really be 
hit giving that agegroup 70% more cancers. In numbers 
this means for each 10 new cancers in 1990 vou will ha¬ 
ve 7 more in 2010. Of those age 80+ the increase is 79% 
related to 1990. Lungcancer alone shows already at year 
2000 a 50% increase for the whole population. 

CONCLUTION- 

In 2010 the population has increased with around 8%, 
new cancers with 50%, 70% among those 40-69 years. 

For lung cancer there is a 50% increases early as in 
year 2000. Those recruting around the clock care- 
service, those 20-39 years, have decreased by 8%. 
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HE XINGZHOU, CHEN HONG, CHEN WEI, R.S. CHAPMAN 
INSTITUTE OF ENVIRONMENTAL HEALTH S ENGINEERING, 
BEIJING, CHINA 


A rase-cantrol study on risk factors of lung cancer in no- 
soaking woman in rural area, China 

In Xuanwei County, Yunnan Province, [he lung cancer mortality 
among females is the highest in China, and labacco smoking 
rate is below 0.21*. The former studies have shown a strong 
association of lung cancer mortality with indoor air pollu¬ 
tion from "smoky" coal combustion and shown an obvious on¬ 
site exposure-response relationship between lung cancer 
mortality and benzo[a]pyrene concentration in indoor air. 

A case-control study involving interviews with 139 fenales 
lung cancer patients and 139 population based controls was 
conducted in 1989. The risks of lung cacner were higher 
among the women reporting local "smoky" coal use in their 
hone. Hormonal factors were suggested by an increased risk 
associated with late menopause and with shorter menstrual 
cycle length. Factors such as history of chronic bronchitis 
and family hisyory of lung cancer counld increase the risks 
of contracting lung cancer, but no positive association of 
lung cancer and passive smoking was found in this study. 
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The occupational distrihutjun of mortality of lung 
cancer in Shijiazhuang 

Hou jun, Yang Fengmlng, Zong Xiuhui h and Zhang Wenzhttt 
Cancer Institute Hebei, Hospital of Hebei Provence* 

The mortality of lung cancer in the population of 
2,423,057 was analysed in Shijiazhuang from 1974 to 
1976. Among the male population, the mortality in worker 
peasent, citizen and country employee iras 32.66/1Q 5 
(relative ri|k=2.36),4.57.'llf CRB=0.33>,fl.ZS/lU s CRB=fl.BZ) 
and 21.73/10^<RR=l.57), respect ively. Among the female, 
the mortality in country employee, peasent, citizen and/' 
worker was 14.51/!^39), 5.32/10*(RR=0.5l),4.07/10® 
(RR*o.39) and 3.76/10 tf (RR=0.36), respectively. During 
the man worker group, the mortality of caramerical em 
ployee was 30.72/!(r(RR=2.22) and the highest, and of 
the other peupel guiug in for inrne; traffic or postai, 
textile and chemical was 5.81/10 fi (RR=tU2), 2.21/10* 
32'1O*(RR=0.24Y, 

of the chemical 

was 6.47/lO°(RR=0.62) among female worker, and of tip 
person going tn for textile, commercial was 0.5Z/HT 

(RM.05),3,7B/10‘(R!H.38). 


(RIM. IS), 0.35/m" (fflM.IM) and:!, 
respectively. The highest mortality 
me R .17/1 nOfR! 
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Cumulative Tar Exposure 

A New Index for Estimating Lung Cancer Risk 
Among Cigarette Smokers 

Edith A. Zang, PhD., and Ernst L. Wynder, M.D. 


A new index for estimating lifetime exposure to tar from 
cigarette smoking was found to be the best measure of the 
relative risk for Kreyberg type I {KI] and Kreyberg type II 
(KII) lung cancer in a case-control study of 2296 cases 
(1274 KI and 1022 KII) and 4667 controls. There is a steep, 
near-linear dose-response of lung cancer risk of both his¬ 
tologic types to cumulative exposure to tar, although the 
odds ratios are three to five times higher for KI than for 
KII. The odds ratios for lung cancer in women are consis¬ 
tently higher than those in men with the same level of 
exposure to tar, particularly among long-term smokers 
who smoke heavily. Based on their estimates of odds ra¬ 
tios associated with tar exposure, the authors projected 
an approximate 15-20% decrease in KI lung cancer risk 
among long-term smokers who smoked heavily for every 
10-mg decrease in tar in the cigarettes they smoked. 
Cancer 1992; 70:69-76. 

Key words: dose-response, Kreyberg I and Kreyberg II 
lung cancer, odds ratio, tar yield, pack-years. 

The risk of cancer is obviously influenced by the dose of 
a carcinogen. The fact that this applies to tobacco smoke 
as well was established decades ago. 1,2 We also learned 
early on that the epidemiology of lung cancer in terms 
of susceptibility to tobacco smoke and possibly other 
factors differs according to sex and histologic type. 1-5 in 
this study, we evaluate the effect of lifelong tar expo¬ 
sure on the risk for lung cancer according to histologic 
type and sex. 
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Through our analyses, we re-examine the relative 
risk of the histologically characterized Kreyberg type I 
(KI) (squamous, epidermoid, oat, and small and large 
cell cancers) and Kreyberg type II (KII) (adenocarci¬ 
noma) lung cancers in relation to lifetime exposure to 
cigarette tar and attempt to quantify the decrease in risk 
of KI lung cancer that may result from smoking ciga¬ 
rettes with lower tar yields. (We used KI and KII termi¬ 
nology recognizing that there may be some epidemio¬ 
logic variations for each cell type.) We evaluate selected 
measures of risk from cigarette smoking that have been 
used by other investigators and compare them with es¬ 
timates of exposure on the basis of the cumulative tar 
yield of all cigarettes smoked. 

We believe our index of lifelong tar exposure is a 
comprehensive estimate of risk related to the major to¬ 
bacco carcinogen (tar) because, in addition to the num¬ 
ber of cigarettes smoked, it takes into account the sub¬ 
stantial variation in tar yield among the different 
brands and the chronologic changes in the smoking 
habits of each individual. 

Methods 

The data were derived from a large data base collected 
for an ongoing hospital-based case-control study of to¬ 
bacco-related cancers that was conducted in 26 hospi¬ 
tals in 6 cities in the United States. 3 

This study included 1274 patients with KI (813 men 
and 461 women) and 1022 with KII (567 men and 455 
women) lung cancer admitted to the participating hospi¬ 
tals from 1981-1988. The KI cases included squamous 
cell, large cell, oat, and small cell carcinoma, whereas 
the KII cases included adenocarcinoma and alveolar cell 
carcinoma. The 4667 controls (2828 men and 1839 
women) were selected from among patients with non¬ 
tobacco-related diseases and were matched to the cases 
according to age, sex, race, and time of admission. All 
data were collected using a detailed, standardized ques¬ 
tionnaire that was completed by trained interviewers 
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and included information on demographic factors, 
smoking history, medical history', and diet. 3 Smoking 
history included information on the brand of cigarette 
smoked, number of cigarettes smoked per day, and 
number of years each brand was smoked. The ques¬ 
tionnaire had space for patients admitted from 1981- 
1984 to list up to four different brands of cigarettes, and 
for those admitted later to list up to seven. If the num¬ 
ber of different types of cigarettes smoked exceeded 
these numbers, the tar yield and cigarettes smoked per 
day (CPD) were averaged over the brands that were not 
listed individually, and the duration of smoking was 
summed over them. 

Ever smokers were defined as those who had ever 
smoked cigarettes at least once a day for 1 year. Current 
smokers were those who had smoked within the past 
year. Nonsmokers were those who had never smoked 
cigarettes regularly. Those who smoked pipes or cigars, 
either alone or in addition to cigarettes, were excluded 
from the data. 

Lifetime exposure to cigarette smoking is estimated 
using pack-years, nonfilter and filter years, current 
number of CPD, and tar years. 

Pack-years (P) is calculated as the number of ciga¬ 
rettes of each brand smoked per day (C), multiplied by 
the number of years that brand was smoked (Y). These 
products are summed over the different brands smoked 
throughout each participant's lifetime (B), and divided 
by 20 to convert the total into packs: 

P= i(QXY l xyao). 

i-1 

The cumulative index that measures lifetime expo¬ 
sure to tar through cigarette smoking (T) is computed by 
summing over the different brands smoked (B) the prod¬ 


ucts of tar content in milligrams ft), the number of days 
that brand was smoked (D), and the number of ciga¬ 
rettes of each brand consumed per day (C). The result is 
then converted into kilograms: 

B 

T = 2 (ti x D, X Q) X 10“*. 

i-l 

Data on tar yield for each brand were obtained from 
the Federal Trade Register for the year 1977 for patients 
admitted from 1981-1984, and for the year 1988 for 
patients admitted thereafter. 6 Tar is defined as that por¬ 
tion of the mainstream smoke of a machine-smoked 
cigarette that is retained on a glass fiber filter, minus 
nicotine and water. 7 

Lung cancer risk was estimated using odds ratios 
and their 95% confidence intervals. 8 Adjusted odds ra¬ 
tios were calculated using the generalized Cochran- 
Mantel-Haenszel statistic. 9 Chi-square tests for trend 10 
were conducted to evaluate the dose-response of risk 
over exposure level. 

The data were maintained and analyzed with a 
VAX 11 /750 minicomputer using a VMS operating sys¬ 
tem (Digital Equipment Corp., Maynard, MA). Statisti¬ 
cal computations were performed using SAS soft¬ 
ware. 11 


The relative frequencies of race and age were approxi¬ 
mately equal in KI and KI1 cases and controls and in i 
both sexes (Table 1). However, the frequency of KI lung 
cancer decreased sharply as the level of education in- \ 
creased, especially among men. 

Smokers had more than a 20-fold increase in the I 


Results 

Comparison of Cases and Controls 


Table 1. Case-Control Status According to Demographic Variables 




Men 



Women 



Controls 
(n = 2828) 

% KI 
(it = 813) 

%KII 
(n = 567) 

% Controls 
(n = 1839) 

% KI 
(n = 461) 

VtKn 
(n = 455) 

Race 

White 

93.9 

93.1 

92.2 

94.8 

93.3 

94.3 

Nonwhite 

6.0 

6.9 

7.8 

5.2 

6.7 

5.7 

Education (yr) 

<- -P 

:r.: 

So.o 

2y.2 

22.2 

26.3 

20.7 

12 

27.6 

30.9 

27.8 

39.2 

42.0 

43.3 

13+ 

47.2 

30.6 

43.0 

38.6 

31.8 

36.0 

Age (yr) 

<55 

28.8 

27.0 

33.0 

35.5 

28.2 

31.6 

55-64 

40.6 

39.5 

38.8 

39.8 

39.2 

35.4 

65+ 

30.6 

33.6 

28.2 

31.8 

31.9 

33.0 

Never smoked 

29.0 

1.7 

6.5 

51.1 

4.8 

13.4 

Smoker 

71.0 

98.3 

93.5 

48,9 

95.2 

86.6 

KI: Krevberg type 

1: KII: Kreyberg type II. 
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Table 2. Age-Adjusted Odds Ratios for Kreyberg Type I Lung Cancer 

Men Women 


Measure of exposure to 

Quitters 

Current smokers 


Quitters 

C«rre«f smokers 

cigarette smoking 

No. 

OR 

No. 

OR 

No. 

OR 

No. 

OR 

Cumulative tar exposure (kg) 









1-2 

376 

7.3 

243 

17.3 

219 

7.9 

325 

23.1 

3-5 

276 

19.9 

348 

29.7 

76 

15.3 

225 

47.6 

6-8 

173 

20.0 . 

306 

38.7 

31 

33.2 

115 

58.9 

9+ 

169 

38.3 

374 

60.2 

33 

22.9 

69 

102.9 

Pack-years 









1-19 

482 

3.3 

122 

4.9 

288 

2.4 

152 

ii.3 

20-39 

.410 

10.6 

358 

22.8 

134 

14.2 

275 

28.6 

40-49 

258 

30.1 

•421 

33.7 

86 

21.8 

232 

64.8 

50+ 

259 

37.7 

485 .. 

60.9 

49 

32.3 

120 

92.2 

Most recent CPD 









1-10 

120 

4.1 

172 

14.4 

103 

1.2 

138 

7.5 

11-20 

261 

9.0 

461 

22.3 

95 

13.8 

315 

33.6 

21-40 

254 

16.6 

537 

41.4 

64 

14.2 

271 

76.0 

41+ 

172 

23.5 

218 

74.0 

22 

12.4 

57 

153.9 


OR: odds ratio; CPD: cigarettes smoked per day. 


frequency of KI cancer, but only a 6-fold to 7-fold in¬ 
crease in the frequency of KII lung cancer when com¬ 
pared with those who had never smoked. When 
smokers at the lowest exposure levels are used as the 
reference group instead of those who had never 
smoked, the age-adjusted odds ratios for Kl over in¬ 
creasing levels of tar exposure range from 2.3-4.5 for 
men and from 2.7-5.2 for women. For KII lung cancer 
the dose-response is substantially weaker, with odds 
ratios of 1.5-2.2 for men and 2.0-2.2 for women. 


Association Between Lung Cancer and Exposure 
to Cigarette Smoking 

Tables 2 and 3 summarize the risk of lung cancer asso¬ 
ciated with various measures of exposure to cigarette 
smoking. The odds ratios are adjusted to factor out the 
potential confounding effect of age with extent of expo¬ 
sure. 

Tar exposure, pack-years, and current CPD all ex¬ 
hibit dose-responses, suggesting the presence of a 


Table 3. Age-Adjusted Odds Ratios for Kreyberg Type II Lung Cancer 

Men Women 


Measure of 

Quitters 


Current smokers 


Quitters 

Current smokers 

dgarette smoking 

No. 

OR 

No. 

OR 

No. 

OR 

No. 

OR 

Cumulative tar exposure (icg) 

1-2 

373 

2.6 

305 

6.5 

223 

3.2 

333 

8.3 

3-5 

239 

4.4 

300 

6.5 

74 

4.8 

218 

15.1 

6-8 

165 

6.2 

259 

10.1 

27 

8.5 

86 

11.6 

9+ 

105 

7.3 

278 

12.8 

21 

6.8 

42 

16.3 

Pack-years 

1-19 

460 

1.3 

140 

4.6 

309 

2.1 

160 

4,9 

20-39 

428 

4.0 

335 

6.1 

141 

6.1 

265 

8.8 

40-49 

149 

6.2 

368 

9.1 

81 

12.5 

198 

16.9 

50+ 

219 

8.8 

358 

13.0 

42 

7.8 

94 

22,6 

recent CPD 

1-10 

117 

1.0 

160 

3.9 

113 

2.2 

145 

3.6 

U-20 

263 

3.5 

421 

6.0 

95 

5.0 

292 

9.3 

21-40 

246 

5.6 

466 

10.3 

65 

5.4 

241 

20.5 

^41+ 

213 

4.6 

155 

15.8 

19 

1.8 

42 

30,5 
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cause-and-effect relationship with risk for both histo¬ 
logic types of lung cancer. 

The relationship between cigarette smoking and 
lung cancer is considerably less pronounced for KII 
than for KI. The odds ratios for quitters are substantially 
lower than those for current smokers, particularly at the 
highest levels of most recent CPD. Generally, women 
exhibit a higher risk for lung cancer of both histologic 
types at every level of exposure. 

The age-adjusted odds ratios for tar exposure in 
current smokers are presented in Figure 1 according to 
sex and histologic type. The dose-response curves dem¬ 
onstrate that not only are the odds ratios for KI higher in 
women, but the difference between the sexes is greatest 
at the higher exposure levels (23-103 in women, com¬ 
pared with 17-60 in men). The corresponding differ¬ 
ence in odds ratios is small for KII (8-16 in women and 
7-13 in men). 

Table 4 summarizes the differences in smoking pat¬ 
terns and the trends in cigarette smoking over time ac¬ 
cording to sex. The lower incidence of lung cancer in 
women 12 is clearly related to the fact that, on the aver¬ 
age, women start smoking at a later age (20 versus 17 
years), smoke fewer cigarettes per day (21 versus 27), 
and chose brands with lower tar yield (15 versus 18 mg 
per cigarette). Nevertheless, smoking is more common 
among women than men, and women are less likely to 
quit. 13 As demonstrated by the age-specific incidences 
of lung cancer listed in Table 4, 14 the differences in inci¬ 
dence of lung cancer between the sexes are gradually 
reduced in the younger age groups from a male to fe¬ 
male ratio of 3.8 at 70 years of age or older, to 2.0 at 
50-59 years of age. This apparent cohort effect on rela¬ 
tive risk follows the gradual increase in the number of 
women who are smoking compared with men that has 
been observed over the past few decades. However, 
women continue to smoke fewer cigarettes and their 



Man-Smok«r J-2 3-5 6-8 0+ 

T*r Exoosur* (kg) 


Figure 1. Age-adjusted odds ratios for lifetime tar exposure in 
current smokers were computed according to sex and histologic 
type, with a group who never smoked used as the reference group. 


substantially higher rate of lung cancer, as shown for \ 
the years 1974-1985, 12 dearly exceeds the rate of 
change in their smoking behavior observed over time. , 
In particular, the nearly three-fold increase in the rela¬ 
tive frequency of the small cell histologic type in 
women, compared with no change in men, 15 is dispro¬ 
portionate to the earlier change in the male to female 
ratio for smoking exposure, as reflected by the concur¬ 
rent estimates. 13 

In long-term smokers who have smoked for 30 or 
more pack-years, the projected reduction in risk for 
both types of lung cancer associated with every 10-mg * 
decrease in tar yield per dgarette ranges between 15- 
20% (Fig. 2). However, the actual impact on disease 1 
prevalence is not as great for KII because the associated 
risk for this type of lung cancer is less than one-third of 1 
that for KI. Similarly, the proportionate decrease in 
odds ratios is expected to be greater among women than 1 
men because the latter appear to be less affected by j 
exposure to tar. 

Figure 3 shows the remaining dose-response of KI ( 
lung cancer risk over lifetime exposure to tar for current 
smokers, with four commonly used estimates of smok- j 
ing exposure held constant at high levels: more than 30 
years of smoking filter and nonfilter dgarettes, more | 
than 40 pack-years of smoking, and more than 20 ciga¬ 
rettes currently being smoked per day. I 

Overall, the odds ratios are higher and the residual 
dose-response over lifetime exposure to tar is stronger i 
in women than in men. The effect of increasing tar in¬ 
take among those who smoke heavily is clearest when 
measured in those who smoke 21 dgarettes per day or 
more and long-term smokers of filter dgarettes. The 
dose-response in those who have smoked for 41 or 
more pack-years and long-term smokers of nonfilter 
dgarettes is clear only at the highest levels of tar expo¬ 
sure. Figure 3 indicates a twofold to fourfold difference 
in the odds ratio for KI lung cancer among those who 
smoke heavily, depending on their cumulative lifetime 
intake of tar. 

Table 5 compares the age-adjusted estimates of 
dose-response in odds ratios for KI lung cancer among 
current smokers, with three measures of exposure held 
constant: lifetime tar, pack-years, and CPD. Both life¬ 
time tar and pack-years exhibit a strong residual dose- 
response for both sexes; however, the clear trend over 
CPD shown in Table 3 is now largely cancelled out by 
the effects of the other two measures of exposure. 


Of the various indices of exposure to cigarette smoking 
examined, lifelong exposure to tar represents the most 


Discussion 
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Table 4. Cigarette Smoking and Lung Cancer Trends by Sex 



Men 

Women 

Ratio (men to women) 

Cigarette smoking 




Age began (x ± SD) 

17 ± 5 

20+6 

0:9 

CDP (x ± SD) 

27 ± 13 

21 ± 13 

1:3 

Tar in mg/cigarette (x ± SD) 

Current smokers (%)* 

18 ± 6 

15+6 

1:2 

1974 

42 

31 

1:4 

1985 

32 

27 

1:2 

Quitters (%)* 




1974 

41 

32 

1:3 

1985 

49 

43 

1:1 

Never smoked (%) (55 years of age or older) 
Lung cancer 

21 

39 

0:5 

Incidence (per 10 5 )f 




1974 

74 

20 

3:7 

1985 

82 

36 

2:3 

Age-specific incidence^ (per (10*) 1981-1985) 




50-59 yr 

253 

124 

2:0 

60-69 yr 

366 

157 

2:3 

70+ yr 

Distribution by histologic type§ (%) 

522 

138 

3:8 

Small cell. 




1974 




1985 




Large cell 

1974 

18 

8 

2:3 

1985 

17 

30 

0:6 

Squamous 

1974 

11 

19 

26 

7 

0:4 

2:7 

1985 

50 

29 

1:7 

Adenocarcinoma 

37 

23 

1:6 

1974 

20 

37 

0:5 

1985 

27 

40 

0:7 

SD: standard deviation: CPD: cigarettes smoked per day. 

* Fiore et al. 13 . 
t SEER data,” 

% SEER data. 1 * 

§ El-Torky et al.' 3 


comprehensive estimate of lung cancer risk associated 
with cigarette smoking. 

Pack-years, a commonly used estimate of exposure, 
fails to account for the large difference in tar content 
among various brands. The discrepancy in risk esti- 

wc k »vec;ii paLN-^'tiGLii) tutu iai exposure 18 expeeieu 
to broaden with time because an increasing proportion 
°f smokers will have had the opportunity to smoke the 
low-yield cigarettes for an adequate number of years to 
have an effect on risk. 

Risk estimates based on years of smoking filter ver- 
sus n onfilter cigarettes, or their ratio, 16,17 also fail to con- 
Sl <ter the ever increasing variation in tar content within 
®ach category. These measures do not account for the 
^dividual differences in the number of CPD. In fact, as 
indicated by the results of several previous investiga- 
ons, 18-10 a number of those who switch from high- 


yield to low-yield cigarettes are likely to increase their 
daily cigarette consumption, which tends to inflate risk 
estimates based only on the duration of smoking low- 
yield cigarettes. 

CPD is inadequate as a measure of lung cancer risk, 

vvucuici uonig uic umjol icccm rcvci ui averaging uvci a 

given number of years, because duration of exposure is 
an essential component of risk that cannot be ignored. 
This is demonstrated by the finding that ever smokers 
have lower risks than current smokers. Apparently, be¬ 
cause ever smokers include both recent and longtime 
quitters, their average duration of smoking is expected 
to be shorter than that of current smokers. 

Exposure to tar has been estimated by several pre¬ 
vious investigators, notably Hammond et al., 21 Lubin et 
al., 22 Kunze and Vutuc, 23 Kaufman et al., 24 and Stell- 
man and Garfinkel. 25 Some of these investigators used 
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After 30 pagh~ytart 


Figure 2. The age-adjusted odds ratios obtained for lifetime tar 
exposure were used to compute projected odds ratios for KI and KII 
lung cancer in men and women. The estimates assume 30 pack- 
years of cigarette smoking at various levels of tar yield, ranging 
from 10-40 mg per cigarette. QMales; ■tfemales. 


grouped levels of tar based on the most common brand 
smoked by each individual without including mea¬ 
sures of duration or the number of CPD of each 
brand, 21,22 Others calculated tar exposure by including 
CPD and duration of smoking, but categorized tar con¬ 
tent as low, medium, or high instead of using the actual 
number of milligrams per cigarette. 21 ' 23 Still others 
based categories of tar yield on the brand "usually" 
smoked; they controlled for CPD by categorizing them 
into grouped intervals, or alternated between the aver¬ 
age tar content of every brand smoked by an individual 
and the tar content of brands smoked for a minimum of 
10 years, 24 

The index of lifelong exposure to tar introduced 
here is unique because it incorporates the duration (in 
years) and the number of cigarettes smoked of each 
brand, multiplied by the amount of tar delivered in the 
smoke of each brand. Thus, the risk estimate reflects the 
total amount of tar available for inhalation to each indi¬ 
vidual during his or her lifetime, 

Our finding that tar yield retains a strong residue of 
dose-response in KI Inn* rvmrw even wilier, 
measures of exposure are held constant (Fig. 3), under¬ 
scores that the difference in lung cancer incidence 
among long-term smokers who smoke heavily is, to a 
great extent, related to the difference in cumulative tar 
intake. For example, the steep dose-response over tar 
intake in long-term filter and nonfilter cigarette 
smokers indicated in Figure 3 reflects the wide individ¬ 
ual variation in CPD and tar yield. The equally steep 
dose-response over tar intake among smokers of at 
least 21 CPD, however, is largely a reflection of differ¬ 


\ 


ences in duration and type of. cigarettes smoked. A 
dose-response also is preserit when pack-years are held 
constant because, although this measure incorporates 
both duration and CPD, it fails to allow for variations in 
tar yield. Furthermore, as mentioned above, because 
much time has passed since the introduction of low- 
yield brands, the reliability of pack-years as a measure 
of lung cancer risk will continue to diminish. The dose- 
response for KI lung cancer risk to CPD is largely obliter¬ 
ated by the effects of lifetime tar and pack-years (Table 
5) because both duration and tar yield are omitted from 
this measure of exposure. Tar yield and pack-years both 
retain a clear residue of dose-response: one reflects the 
effect of cumulative tar intake and the other reflects the 
effect of duration of exposure. 


Male/Female Differences in Risk 


A consistent result that emerged from our analyses was 
that, given the same level of cigarette smoking expo¬ 
sure, the risk of both types of lung cancer, but especially 
of KI, is consistently higher for women than for men. 
The age-adjusted odds ratios (Table 3) are approxi¬ 
mately one and one-half to two times higher in women 
than in men at the various levels of pack-years and 
lifelong exposure to tar and for both histologic types. 
The dose-response in odds ratios over lifelong exposure 
to tar, at constant levels of duration of smoking non¬ 
filter and filter cigarettes, pack-years, and CPD, is far 
stronger in women than in men (Fig. 3); this suggests a 
greater susceptibility to the carcinogenic effect of tar 
itself. 


I 



Figure 3. The residual duse-response in odds ratios for KI lung 
cancer over lifetime exposure to tar from cigarette smoking is 
estimated in current smokers, with four commonly used estimates 
of smoking exposure held constant: 30 or more years of smoking 
nonfilter or filter cigarettes, more than 40 pack-years of smoking, 
and 21 or more cigarettes currently being smoked per day. Separate 
estimates are computed for men and women. QMales; fl: fern ales. 
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Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 


2063631005 





Index of Cumulative Tar Exposure/Zfl«g and Wytuler 7 

Table 5. Age-Adjusted Dose-Response Effect on Kreyberg Type I Lung Cancer With Other Exposures Held Constant 



At > 20 
pack-yr 

At 2il0 

CPD 

Pack- 

Lifetime tar 
*3 kg 

At 5: 10 

CPD 


Lifetime tar 
^3 kg 

At ^ 20 

pack-yr 

Lifetime 
tar (kg) 

No. 

OR 

No. 

Oi? 

years 

No. 

OR 

No. 

OR 

CPD 

No. 

OR 

No. 

OR 

Men 

1-2 

359 

26.9 

289 

8.4 

1-19 

31 

6.3 

187 

3.3 

1-10 

245 

39.8 

341 

35.7 

3-5 

549 

26.3 

327 

25.1 

20-39 

399 

18.1 

461 

15.4 

11-20 

296 

29.0 

516 

24.0 

6-8 

380 

30.1 

223 

32.2 

40-59 

437 

31.6 

458 

32.4 

21-40 

336 

35-2 

637 

33.6 

9+ 

420 

48.4 

255 

48.9 

60+ 

S13 

52.4 

550 

50.7 

41+ 

173 

38.9 

316 

42.1 

Women 

1-2 

240 

29.5 

197 

27.4 

1-19 

15 

6.6 

100 

10.7 

1-10 

134 

34.1 

198 

36.3 

3-5 

208 

33.9 

92 

35.9 

20-39 

128 

22.4 

249 

8.2 

11-20 

88 

42.7 

111 

28.6 

6-8 

118 

42.7 

64 

45.5 

40-59 

174 

18.2 

198 

51.3 

21-40 

85 

45.9 

233 

45 : 4 ' 

9+ 

81 

48.3 

36 

67.1 

60+ 

105 

64.1 

115 

71.5 

41 + 

19 

38.5 

57 

58.8 


)R; odds ratio; CPD; cigarettes smoked per day. 




The data in Table 4 suggest that the steady increase 
in lung cancer incidence observed during the past few . 
decades is more pronounced in women than in men. 
This difference in time trends cannot be adequately ex¬ 
plained by the continued, reduced exposure to cigarette 
smoking among women relative to men. Whereas the 
male to female ratio for smoking prevalence, as re¬ 
flected in the data for 1974-1985, has declined from 1.4 

I to 1.2, the ratio for lung cancer incidence has declined 
even more (from 3.7 to 2.3). The relative frequency of 
small cell carcinoma, the histologic type that is most 
directly related to smoking, has shown a nearly fourfold 
increase in women but has remained stable in men dur¬ 
ing the same time period. Although it is true that the 
difference in smoking exposure between the sexes has 
been steadily diminishing, the corresponding differ- 
en ce in lung cancer risk has been decreasing even 
faster. All of this suggests that women may have a 
lower threshold for the carcinogenic effect of tobacco 
smoke. 

Potential explanations for this gender-related dif¬ 
ference in lung cancer risk may include hormonal, re¬ 
productive, and dietary differences, or the observed 
lower reliability in the responses of women to various 
dems in the questionnaire. 16 Early exposure cannot be a 
factor because men, on the average, start smoking at a 
younger age (17 versus 20 years). Difference in body 
Sl2e appears to be unrelated to lung cancer in men 27 
jj n d, therefore, could not account for the gender-speci- 
fic differences in risk. 

differences in Histologic Type 

k P.^ r data confirm the well-known difference in the at- 
lu U * a ^ e risk °f cigarette smoking for KI versus KII 

8 cancer. The associated odds ratios are three to five 
s es tower for KII than for KI. The observed dose-re- 
P°fise for KII still implies a cause-and-effect relation¬ 


ship to tar exposure. Thus, lowering tar yield should 
also reduce the risk for KII, although to a lesser extent. 

Limitations of the Data 

The tumorgenic effect of tar is clearly cumulative. The 
proposed tar yield index appears to provide the best 
estimate of lung cancer risk among smokers. Neverthe¬ 
less, our results should be qualified on several accounts. 

First, the tar yield estimates mentioned in this re¬ 
port were based on figures reported by the Federal Reg¬ 
ister in 1977 for the earlier data, and 1988 6 for the most 
recent data. No allowance was made for changes in tar 
yield that have occurred in specific cigarette brands 
during the smoking history of each individual. In fact, 
the average tar and nicotine yield of cigarettes has de¬ 
creased by more than 50% during the past three de¬ 
cades, and significant changes even affected the chemis¬ 
try of the smoke of specific brands. 28-30 Therefore, the 
risk among long-term smokers who smoke heavily is 
underestimated by our measure of cumulative tar expo¬ 
sure, particularly if those who smoke heavily tend to 
smoke cigarettes with higher tar yields. We are 
currently assembling data on the historical tar and nico¬ 
tine levels of each brand. In future analyses, we will be 
able to measure lifelong exposure to tar more accurately 
by linking each brand smoked with its chronologically 
appropriate tar yield. 

Second, exposure is affected by depth and fre¬ 
quency of inhalation, puff volume, and butt length. Ac¬ 
curate, retrospective information on these measures 
would have improved the validity of our risk estimates, 
particularly among those who have switched to low- 
yield cigarettes and who may attempt to compensate 
for the resultant loss of nicotine. !9 ~ 21 

Third, we classify cases of lung cancer as KI or KII 
because of past limitations of our data regarding the 
coding of histologic type. Since 1985, we have substi- 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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tuted the International Classification of Disease (ICD) 
coding system, which allows us to classify our cases 
more precisely. 

Finally, despite the efforts of skilled interviewers, 
our data on smoking history are expected to be subject 
to the usual biases related to differential recall among 
cases versus controls, lack of knowledge, and wishful 
thinking on the part of the participants. However, re¬ 
cent testing, through repeat interviews, of the responses 
recorded in our data shows a high level of internal con¬ 
sistency. 26 

Additional studies are needed to estimate the risk of 
cancer of the oral cavity, larynx, pancreas, bladder, and 
esophagus, as well as the risk of other smoking-related 
conditions such as cardiovascular disease and emphy¬ 
sema. Previous studies have shown no enhanced risk 
for the development of cardiovascular disease related to 
low tar/nicotine cigarettes, despite a tendency to co- 
pensate for nicotine. Regarding the risk of neoplastic 
disease, the tar to nicotine ratio requires particular at¬ 
tention. The cumulative, lifelong tar exposure index in¬ 
troduced here can also be effectively applied to relative 
risk and dose-response estimations related to other 
cancer sites. 
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Relationship of the type of tobacco and inhalation pattern to pulmonary and total 
mortality. P. Lange, J. Nyboe, M. Appleyard, G. Jensen , P. Schnohr, 

ABSTRACT: Data from The Copenhagen City Heart Study, a prospective 
population, study,, were analysed to investigate the influence of the type of 
tobacco and inhalation On pulmonary and total mortality. 

The study sample comprised 6,511 men and 7,703 women, selected randomly 
after age-stratification from the general population. There were 2,986 plain 
cigarette smokers, 3,222 filter cigarette smokers, 1,578 smokers of cheroots/ 
cigars, 433 male pipe smokers and 773 subjects smoking more than one type 
of tobacco. 

From 1976 until the end of 1989, 2,765 subjects died. Lung cancer was con¬ 
sidered as main death cause in 268. Chronic obstructive pulmonary disease 
(COPD) was considered as the main cause in 94 cases and main or contribu¬ 
tory cause of death in 195 cases (COPD related mortality). Current smokers 
had a higher risk of total mortality compared to lifetime nonsmokers: the rela¬ 
tive risks (RR) ranged between 1.2 for male pipe smokers and 2.4 Cor female 
plain cigarette smokers. With regard to lung cancer mortality, the RR ranged 
between 4.1 for male pipe smokers and 7.9 for female plain cigarette smokers. 

« ven higher RR values were estimated for COPD related mortality. 

}ln both sexes, the RR for the investigated end-points were lower in cheroot/ 
gar smokers and in pipe smokers than in cigarette smokers, but these dif¬ 
ferences were markedly diminished after an adjustment for the inhalation 
habit. 

The present study substantiates the view that tobacco smoking increases pul¬ 
monary and total mortality. The small differences between the various types of 
tobacco are probably caused by different inhalation patterns. 

Eur RespirJ., 1992, 5, 1111-1117. 
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In western countries, tobacco smoking is the prin¬ 
cipal cause of death from lung cancer and from 
chronic obstructive pulmonary disease (COPD) [1, 2]. 
In many large surveys, the relative risks of mortality 
from lung cancer and COPD in cigarette smokers com¬ 
pared to lifetime nonsmokers have been estimated [3]. 
However, relatively few studies have analysed possi¬ 
ble differences between the effects of different kinds 
of smoking tobacco [4, 5], the main reason being that 
even large epidemiological studies often comprise rela¬ 
tively few persons smoking other kinds of tobacco 
than cigarettes. 

Recently, a Swedish study of more than 25,000 male 
smokers estimated that mortality in pipe and cigar 
smokers may be as high as in cigarette smokers [6j. 
This observation is in contrast with earlier US and UK 
studies. The Swedish investigators suggested that the 
very high mortality risk in Swedish pipe smokers may 


I caused by the high prevalence of inhalation [6]. 


mortality from primarily lung cancer and COPD. As 
the inhalation pattern may be of importance to the 
effect of smoking on mortality, this was also included 
in the analyses. Because there are several problems 
with the determination of the exact cause of death, 
especially in the case of deaths from non-neoplastic 
lung diseases [7], we included analyses Of total mor¬ 
tality and the so called ."COPD-related mortality.", i.e. 
all deaths where COPD was listed on the death cer-' 
tificate as either the main or contributory cause of 
death. 


Methods 

Population and registration of causes of death 

In 1976, a prospective epidemiological study, The 
Copenhagen City Heart Study, was initiated. The par- 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbj0000 
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19,698 subjects, aged 20 yrs or more, was selected at 
random. The sample fraction was highest (50%) for 
persons aged 40-69 yrs. A total of 14,223 subjects 
(74% of those invited) attended. Details on the selec¬ 
tion procedure and a description of the nonresponders 
have been given previously, together with the question¬ 
naire and the complete examination programme [8, 9]. 

The population sample described in the present pa¬ 
per comprised 6,511 men and 7,703 women. The nine 
female pipe smokers were excluded as the number of 
'end-points in this group was too small for separate 
analysis. The subjects were followed until the end of 
1989. Notification of deaths and causes of death was 
obtained from the Central Death Register from the 
National Board of Health. In Denmark, a physician, 
preferably the one who knew the patient's course best, 
must complete a death certificate at every, death. The 
death certificate contains the assumed causes of death: 
always the underlying cause and in many cases also 
a secondary and a tertiary cause. The' underlying 
cause'is defined as a disease or injury which initiated 
the train of events leading directly to death, whereas 
the secondary or tertiary causes describe a disease (of¬ 
ten a disease which may follow the underlying cause) 
which in some way could have contributed to death. 
The coding of deaths is performed centrally in the 
Death Register, based on the information stated on the 
death certificates. Death from lung cancer (code no. 
162) was registered according to the 8th revision of 
the International Classification of Diseases (ICD) clas¬ 
sification, which is still used in Denmark [10]. As the 
number of deaths from COPD was small in different 
smoking groups after stratification for sex, we mainly 
analysed the COPD-related mortality, which comprised 
the cases where chronic bronchitis or emphysema 
(codes no. 490-492) were considered as the underly¬ 
ing or as a contributing cause of death. 

Smoking habits 

The participants reported whether they were current 
smokers, ex-smokers or lifetime nonsmokers. Both 
current and ex-smokers reported the duration of smok¬ 
ing, whereas only current smokers reported their daily 
tobacco consumption, the type of tobacco smoked, and 
whether they .inhaled or not. The subjects were not 
asked if they had smoked different types of tobacco 
in the past. No information on the depth of inhalation 
was obtained. The following groups of smokers were 
generated for the analyses: 

NS: lifetime nonsmokers - subjects who at the en¬ 
rolment reported that they had never smoked tobacco; 
EX: ex-smokers - former smokers who ceased smok¬ 
ing more than one year prior to the examination; 
ClGP: subjects smoking only plain (non-filter) ciga¬ 
rettes at enrolment; 

CIGF: subjects smoking only filter cigarettes at 
enrolment; 

CER: subjects smoking only cheroots, cigars or 
cigarillos at enrolment; 

PIPE: men smoking only a pipe at enrolment; 


MX: subjects who smoked more than one type of to¬ 
bacco at enrolment. 

To estimate the magnitude of current tobacco con¬ 
sumption, the following equivalents for the tobacco 
content were used: one plain or filter cigarette - 1 g; 
one cigar - 5 g; one cheroot or cigarillo = 3 g; one g 
of pipe tobacco = 1 'g. For subjects who smoked more 
than one-type of tobacco, the total amount of tobacco 
smoked per day was chosen as a measure of current 
tobacco consumption. For current smokers,.an esti¬ 
mate of lifetime tobacco consumption was calculated 
as pack-years (current tobacco consumption (g-day' 1 ) 
multiplied by the duration of smoking (yrs) and di¬ 
vided by 20). 

Statistical analysis 

The subject of the analysis was the intensity or in¬ 
stantaneous risk of death. We used the regression 
model of Cox [11], Time was reckoned from the ini¬ 
tial examination until the investigated endpoint (event), 
death from other causes (censoring) or until the end 
of the observation period. The regression coefficients 
were estimated using the maximum likelihood method 
as suggested by Cox. Smoking groups and inhalation 
were included as binary variables, as they only had 
two outcomes, whereas age was included directly as 
a quantitative variable. 

The question of first order interactions between the 
covariates was investigated by comparison of regres¬ 
sion models with and without interaction terms using 
the maximum likelihood ratio test. No significant in¬ 
teractions were found. 

Control of the assumption of proportional hazards 
through-out the follow-up period was performed by 
plotting the logarithm to the cumulated hazard in dif¬ 
ferent subgroups (strata) against time of observation. 
The distance between the curves in different smoking 
groups appeared to be the same throughout the period 
for all causes of mortality. For COPD-related mortal¬ 
ity and lung cancer the curves for current smokers were 
parallel. However, the mortality in ex-smokers seemed 
relatively lower towards the end of the observation 
period, but because of the small number of deaths in 
this group a detailed analysis was not possible. 

Separate regression models were employed for the 
three investigated endpoints: death from all causes, 
death from lungj cancer .and COPD-related death. In- 
all analyses, age was included as covariate and in the 
analyses comprising current smokers only, pack-years 
were also included in the model. Separate regressions 
were performed for men and women. In men, all the 
previously defined smoking groups could be analysed, 
whereas, in women, a sufficient number of end-points 
was only observed in the following groups: NS, EX, 
CIGP, CIGF and CER. 

In the tables, the estimated relative risks (RR) and 
the 95% confidence intervals (95% Cl) are given. If 
the 95% Cl includes 1.0, the RR in this smoking 
group is not significantly different from the baseline 
group at the 5% level. 
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On the basis of the RR in various groups of smok- 
relative to lifetime nonsmokers, we have calculated 
population attributable risk of smoking, that is the 
proportion of the risk that may be attributed to smok¬ 
ing in subgroups of the population [12]. 


age. The relative risks (RR) of total and pul¬ 
monary mortality in all smoking groups were >1. 
Generally, the RR were higher in women than 
in men, especially with regard to COPD related mor¬ 
tality. 


Table 1. - General characteristics of the subjects according to smoking group 

•Women Men 


Smoking gp 

NS 

EX 

CIGP- 

CIGF 

CER 

MX 

NS 

EX 

CIGP 

CIG 

CfiR 

PIPE 

MX 

n 

2159 

1089 

1344 

2269 

770 

72 

721 

1253 

1642 

953 

808’ 

433 

701 

Age yrs 

54 

54 

51 

49 

60 

50 

49 

56 

52 

48 

59 

54 

53 


(13) 

(12). 

(10) 

(11) 

(10) 

(13) 

(15) 

(12) 

(11) 

(12) 

(11) 

(12) 

(12) 

Pack yrs 

0 

0* 

19 

15 

25 

23 

0 

0* 

29 

24 

40 

28 

39 


(0) 

(0*) 

(11) 

(11)' 

(16) 

(17) 

(0) 

(0*) . 

(18) 

(16) 

(26) 

- (20) 

(22) 

Smoking. 

0 

16 

28 

■ 24 

29 

26 

0 

25 ' 

34 

29 

39 

35' 

35 

duration yrs 

(0) 

(12) 

(10) 

(12) 

(13) 

(12) 

(0) 

(14) 

(12) 

(12) 

(14) 

(14) 

(13) 

Inhalation % 

0 

0* 

85 

77 

25 • 

56 

0 

0* 

93 

91 

42 

56 

75 


Inhalation is given as a frequency whereas the other variables are given as arithmetical means. For definition of smoking 
groups see text. Data for age, pack-years and smoking duration are given as mean with sd in parenthesis. *: no informa¬ 
tion available regarding earlier inhalation pattern. 



Table 2. - Mortality according to the smoking habit and' sex 


Smoking gp 

NS 

EX 

CIGP 

CIGF 

CER 

MX 

NS 

EX 

CIGP 

CIGF 

CER 

PIPE 

MX 

n 

2159 

1089 

1344 

2269 

770 

72 

721 

1253 

1642 

953 

~ 808 

433 

701 

Mortality 

^^Total 

262 

133 

224 

241 

185 

10 

115 

318 

476 

206 

326 

115 

154 

A 

(12) 

(12) 

(17) 

(11) 

(24) 

(14) 

(16) 

(25) 

(29) 

(22) 

(40) 

(27) 

(22) 

^^Lung cancer 

7 

8 

20 

19 

14 

0 

5 

21 

65 

25 

47 

16 

21 

(*) 

(0.3) 

(0.7) 

(1.5) 

(0.8) 

(1.8) 

(0) 

(0.7) 

(1.7) 

(4.0) 

(2.6) 

(5.8) 

(3.7) 

(3.0) 

COPD 

2 

6 

6 

13 

4 

0 

2 

14 

24 

12 

4 

2 

5 

% 

(0.1) 

(0.6) 

(0.4) 

(0.6) 

(0.5) 

(0) 

(0.3) 

(1.1) 

(1.5) 

(1.3) 

(0.5) 

(0.5) 

(0-7) j 

COPD-related 

3 

11 

12 

22 

10 

i 

3 

25 

43 

23 

22 

7 

13 i 

% 

(0.1) 

(1.0) 

(0-9) 

(1-0) 

(1.3) 

(1.4) 

(0.4) 

(2.0) 

(2.6) 

(2.4) 

(2.7) 

(1.6) 

(1.9) '] 


For definition of smoking groups see text. percentage of all subjects in the smoking group. COPD: chronic obstruc¬ 
tive pulmonary disease. 


Results 

The distribution of the subjects according to sex 
and smoking group at the time of enrolment in the 
study is given in table’ 1. On average, men and 
women smoking cheroots/cigars were older and had a 
higher cumulative tobacco’ consumption than other 
smokers. Plain cigarette smokers reported inhal¬ 
ation more frequently than did smokers in the other 
groups. 

The distribution of deaths by sex and smoking group 
is given in table 2. Generally, the frequency of 
all investigated end-points was higher in smokers than 
in lifetime nonsmokers, regardless of the type of 
tobacco smoked. Similar trends were observed in both 
sexes. 

I The results of the Cox regression analysis focusing 
| the risk of total and pulmonary mortality in 
lokers smoking different types of tobacco, compared 
to the risk in lifetime nonsmokers, are given in 
table 3. The risk of death increased significantly with 


Table 3. - Relative risks (RR) of mortality by smok¬ 
ing status with NS as the baseline group 


Smoking 

group 

Total 
mortality 
RR(95% Cl) 

Lung cancer 
mortality 

RR (95% Cl) 

COPD-related 

mortality 

RR (95% Cl) 

Women 

NS 

. 1.0 

1.0 

- 1.0 

EX- 

1.2 (1.0-1.4) 

3.4 (1.1-11) 

11- (2.5-53) 

CIGP 

2.4(2.0-2.9) 

7.9 (2.9-21) 

15 (3.1-65) 

CIGF 

1.7 (1.4-2.1) 

4.8 (1.7-13) 

16 (3.6-70) 

CER 

1.8 (1.4—2.2) 

4.9 (3.0-12 

10 (2.3-48) 

Men 

NS 

1.0 

1.0 

1.0 

EX 

1.1 (0.9-1.4) 

2.1 (0.7-6.0) 

3.0 (0.9-10) 

CIGP 

1.9 (1.6-2.4) 

7.3 (2.6-20) 

6.4 (2.0-20) 

CIGF 

1.8(1.4-2.3) 

6.0 (2.2-19) 

7.9 (2.3-27) 

CER 

1.6 (1.3-2.0) 

6.0 (2.2-17) 

3.7 (1.1-12) 

PIPE 

1.2 (0.9-1.6) 

4.1 (1.4-13) 

2.4 (0.6-9.6) 

MX 

1.2 (0.9-1.6) 

4.5 (1.6-13) 

4.3 (1.2-15) 


Derived from regression models of Cox including age as 
covariate. NS: lifetime nonsmokers; For definition of smok¬ 
ing groups see text. 95% Cl: 95% confidence interval; 
COPD: chronic obstructive pulmonary disease. 
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The differences in mortaiity between smokers of plain 
cigarettes and those smoking other types of tobacco, af¬ 
ter adjustment for age and pack-years, are shown in ta¬ 
ble 4. With regard to total mortality the RR in plain 
cigarette smokers was higher than in the other groups, 
especially in women. With regard to pulmonary mortal¬ 
ity, none of the differences between plain and filter 
cigarette smokers were statistically significant. 

In women the RR in cheroot smokers were 30-40% 
reduced compared to smokers of plain cigarettes (table 4). 


Table 4. - Relative risks (RR) of mortality in current 
smokers by the type of tobacco smoked 


Smoking 
group ■ 

Total 
mortality 
RR(95% Cl) 

Lung cancer 
mortality 

RR (95% Cl) 

COPD-related 
mortality 
■ RR (95% Cl) 

Women 

CIGP 

1.0 

1.0 

T.0 

CIGF 

0.7 (0.6-0.9) 

0.7 (0.4—1.4) 

1.3 (0.6-1.6) 

CER 

0.7 (0,6-0.9) 

0.6 (0.4-1.3) 

0.7 (0.3-0.7) 

Men 

CIGP 

1.0 

1.0 

1.0 ‘ 

CIGF 

0.9 (0.8-1.1) 

0.9 (0.6-1.4) 

1.2 (0.7-2.0) 

CER 

0.8 (0.7-0.9) 

0.7 (0.5-1.1) 

0.5 (0.3-0.8) 

PIPE 

0.6 (0.5-0.8) 

0.6, (0.3—1.0) 

0.4 (0.2-0.8) 

MX 

0.6 (0.5-0.7) 

0.3 (0.1-1.4) 

0.2 (0.1-0.6) 


Derived from regression models of Cox including age and 
pack-years as covariates. For definition of smoking group 
see text. For abbreviations sec legend to table 3. 


In men, the RR values in pipe and in mixed smokers 
(MX) were 40-80% reduced compared with cigarette 
smokers, whereas the RR in cheroot/cigar smokers was 
inbetween the risk of cigarette smokers and the risk 
of pipe smokers. 

To investigate the importance of reported inhalation 
pattern on mortality, the following grouping of 
smokers was employed: cigarette smokers (both plain 
and filter) who reported inhalation, cigarette smokers 
who reported no inhalation, smokers of other types of 
tobacco than cigarettes (cheroot/cigar and pipe) who 
reported inhalation, and finally smokers of other types 
of tobacco than cigarettes who reported no inhalation. 
The RR values of total and pulmonary mortality for 
these four groups are shown in table 5. Both ciga¬ 
rette and non-cigarette smokers who reported inhala¬ 
tion had a higher risk of death from the investigated 
end-points than smokers who said they did not inhale. 
The RR for the investigated end-points for women 
smoking cheroots and inhaling was significantly higher 
than for female cigarette smokers who inhaled. 

Based on the RR given in table 3 and on the dis¬ 
tribution of the different smoking groups we have cal¬ 
culated the attributable risks shown in table 6. The 
proportion of death that could be attributed to smok¬ 
ing was 0.36 in both sexes. With regard to lung can¬ 
cer and COPD-related deaths the proportion was more 
than twice as high. Generally plain cigarette smok¬ 
ing was the highest contributing smoking modality to 
the deaths from the investigated diseases. However, 
in women the contribution of filter cigarette smoking 
to COPD-reiated mortality was the highest. 


Table 5. - Relative risks (RR) of mortality in current smokers by the 
type of tobacco smoked and inhalation 


Smoking 

Total 

Lung cancer 

COPD-related 



group 

mortality 

mortaiity 

mortality 


■■ 


RR (9S% Cl) 

RR (95% Cl) 

RR (95% Cl) 


1 

Women 






CIGP+CIGF 
+ inhalation 
CIGP+CIGF 

1.0 

1.0 

1.0 



- inhaiation 

0.7 (0.6-0.9) 

0.3 (0.1-0.8) 

0.4 (0.2-1.1) 



CER 

+ inhalation 
CER 

1.6 (1.2-2.2) 

1.5 (0.5-3.7) 

2.1 (0.8-5.3) 



- inhalation 

0.6 (0.5-0.8) 

0.4 (0.2-0.9) 

0.2 (0.1-0.6) 



Men 




f\> 

* 

CIGP+CIGF 
+ inhalation 

1.0 

1.0 

1.0 

O 

Cfr 

CO _ 


CIGP+CIGF 




Os 

, 

- inhalation 

0.9 (0.7-1.2) 

0.2 (0.1-0.8) 

0.5 (0.2-1.4) 



CER+PIPE 
+ inhalation 
CER+PIPE 

1.0 (0.8-1.2) 

1.1 (0.7-1.6) 

0.9 (0.5-1.6) 

o 

/v 

■t 

- inhalation 

0.7 (0.6-0.8) 

0.4 (0.3-0.6) 

0.2 (0.1-0.3) 




Derived from regression models of Cox including age and pack-years as 
covariatcs. For definition of smoking groups see text. For abbreviations see 
legend to table 3. 
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Table 6. - Estimated proportion of the investigated end-points attrib¬ 
utable to smoking and contribution from individual smoking groups 


Smoking 

Total 


Lung Cancer 

COPD-related 

group 

mortality 

mortality 

mortality 


Women 

Men 

Women 

Men 

Women 

Men 

Attributable 







proportion to 
smoking* ' 

0.36 

0 36 

0.75 

0.79 

0.90 

0.78 

Contribution 
from Subgroups 







EX 

0.02 

0.02 

0.08 

0.04 

0.15 

0.09 

CIGP 

0.15 

0.15 

0.29 

0.33 

0.23 

0.30 

CIGF 

0.14 

0.08 

0.28 

0.17 

0.43 

0.22 

CER 

0.05 

0.09 

0.10 

0.13 

0.09 

0.07 

PIPE 


0.01 


0.04 


0.02 

MX 


0.01 


0.08 


0.08 


For definitions of smoking groups see text.*: including ex-smokers. COPD: 
chronic obstructive pulmonary disease. 



Discussion 

We found that smokers, regardless of the type of 
tobacco smoked, had a higher risk of total and pul¬ 
monary mortality than lifetime nonsmokers. This 
pertained to both men and women. After adjustment 
for cumulated tobacco consumption, the differences in 
tthe mortality risk between plain and filter cigarette 
Imokers were small and statistically significant only in 
the case of total mortality in women. Compared with 
cigarette smokers, smokers of cheroots/ cigars and es¬ 
pecially pipe smokers had a lower risk of mortality, 
although the risk was still markedly higher than in 
lifetime nonsmokers. Both cigarette and non-cigarette 
smokers who said they inhaled had a higher risk of 
mortality than smokers who did not inhale. 

As for many previous studies, our study suffers from 
several limitations, The information on lifetime tob¬ 
acco consumption is incomplete, as we did not ask 
the participants what kind of tobacco they smoked be¬ 
fore enrolment into the study. This information may 
be especially important in pipe and cheroot/cigar smok¬ 
ers who have previously been smoking cigarettes [5]. 
We were also unable to include changes in smoking 
habits during the follow-up in the analyses. Another 
drawback of the present study is the small number of 
deaths from COPD in many of the smoking groups. To 
enlarge the number of end-points, we also analysed the 
COPD-reiated deaths. An earlier study has indicated 
that this approach may be correct [13]. 

In spite of these apparent limitations, the present 
study also has advantages: an acceptable attendance of 
73.6% of the invited subjects; the very high follow¬ 
up rate as only 63 subjects left Denmark and only one 
was lost during the observation period; the relatively 
high frequency of smoking other types of tobacco than 
cigarettes; and, finally, in contrast to the study of 
Carstensen et al. [6], information on the inhalation 
habits of pipe and cheroot/cigar smokers. 


Plain and filter cigarettes compared 

Compared with lifetime nonsmokers, cigarette smok¬ 
ers had the highest RR of all the investigated end¬ 
points. The RR of total mortality, lung cancer and 
COPD mortality are similar to earlier results [1-3]. 
After statistical adjustment for the cumulative 
tobacco consumption, the RR of pulmonary and total 
mortality in plain cigarette smokers and filter cig¬ 
arette smokers were very similar in men. Female 
filter cigarette smokers had a 30% lower risk of 
all-causes of mortality and lung cancer mortality, 
whereas they had a 30% higher risk of COPD-related 
mortality than smokers of plain cigarettes. Previous 
studies, have shown that subjects smoking cigarettes 
with lower tar yields may have a risk of lung 
cancer which is 5-50% lower than subjects smoking 
cigarettes with higher tar yields, depending on the 
study [3, 14, 15]. It is possible that the relatively 
small difference in lung cancer mortality observed 
in the present study might be due to the relatively 
small difference in the tar yields of the cigarettes 
compared: at the time of our study, the average tar 
content in Danish cigarettes was 35 mg per cigarette 
in plain cigarettes and 23 mg per cigarette in filter 
cigarettes. 

The risk of death from COPD is closely related to 
the level of lung function [13, 16]. As most previ¬ 
ous studies have been unable to show a significant 
benefit from smoking lower-tar cigarettes, compared to 
high- and medium-tar cigarettes, on lung function and 
lung function decline [17-19], our results on COPD- 
related mortality support the theory that tar content of 
the cigarettes may be relatively unimportant for COPD 
[17]. In contrast to the observations of The Ameri¬ 
can Cancer Society study [4], the trend observed in the 
present study suggests that smokers of filter cigarettes 
may even have a slightly higher risk of COPD than 
smokers of plain cigarettes. 


Source: https://www.industrydocuments.ucsf.edu/docs/zlbjOOOO 
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Cigarlcheroot and pipe smoking 

Compared with lifetime nonsmokers, the estimated 
RR for mortality was 1.6-1.7 for cheroot/cigar smok¬ 
ers and 1.2 for pipe and mixed smokers. These risks 
are higher than the values reported by Hammond 
[4] in 1966 in a US population. This may be partly 
explained by the fact that the US analysis was per¬ 
formed on smokers who had previously only been 
smoking cigars or pipes. As in earlier European stud¬ 
ies, the mortality from lung cancer in cheroot/cigar 
and pipe smokers in the present study was much 
higher than in lifetime nonsmokers and only slightly 
lower than, in cigarette smokers [5, 6, 15, 20]. This 
is in accordance with the experimental results, which 
show that condensates from pipes and cigars are at 
least as carcinogenic as condensates from cigarettes 
[3]. 

With regard to COPD, the differences’between ciga¬ 
rette and non-cigarette smokers were more pronounced 
than in the case of the lung cancer. The risk of 
COPD-related mortality in cheroot/cigar and pipe 
smokers was reduced by approximately 30-50% as 
compared with cigarette smokers, but it was still much 
higher than in lifetime nonsmokers. In the study of 
British doctors, the risk of COPD mortality in pipe and 
cigar smokers was approximately 10 times higher than 
in lifetime nonsmokers, although it was only one third 
of the risk of cigarette smokers [5]. 


Inhalation . 

Subjects who reported inhalation had a higher mor¬ 
tality from all of the investigated end-points than those 
who said they did not inhale. This was especially the 
case for pulmonary mortality. After adjustment for the 
inhalation pattern, the differences, in mortality between 
smokers of different types of tobacco were markedly 
diminished. Thus, not surprisingly, our results indi¬ 
cate that the inhalation of tobacco smoke should be 
avoided. 

With regard to the importance of inhalation to total 
mortality, the large American Cancer Society Study 
agrees with oyr findings [4]. With regard to pul¬ 
monary mortality, the importance of inhalation has 
in the past been subject to some controversy. Doll 
and Peto [5] reported a positive association between 
mortality from COPD and inhalation of tobacco 
smoke, but a surprising negative correlation between 
inhalation and mug cancel muiuuily. Tile latter find¬ 
ing has been reproduced in another UK survey [21]; 
however, Garfinkel and Stellman [22] using data 
from the American Cancer Society Study II reported 
a higher risk of lung cancer with an increasing degree 
of inhalation. The discrepancies between various stud¬ 
ies suggest that the value of reported inhalation as an 
index of actual inhalation may be low, especially in 
cigarette smokers who comprised the vast majority of 
subjects in the UK surveys. This has also been shown 
experimentally with measurements of biological 


inhalation markers [23]. On the other hand, previous 
studies have shown that the value of self-reported in¬ 
halation in pipe and cigar smokers may in fact be 
quite high and that this information may be even more 
useful than the knowledge of whether the current non¬ 
cigarette smokers had been smoking cigarettes in the 
past [24, 25]. Our results show that information on 
inhalation is valuable even, if it is not validated by bio¬ 
logical markers. 


Male-female differences 

An analysis focusing on the differences in RR val¬ 
ues between sexes (not shown), revealed that the dif¬ 
ferences were not statistically significant. In Denmark, 
as in some other European countries, smoking is stead¬ 
ily declining in men, but much less so in women. The 
latest Danish data show that in young subjects aged 
15-20 yrs, smoking is even more prevalent in women 
than in men [26], If this trend continues in the fu¬ 
ture, it is likely that diseases such as lung cancer and 
COPD will become equally common in both sexes. 


Attributable risks 

The proportion of the investigated deaths attributable 
to smoking in the present study is very close to the 
results of the American Cancer Society 50 State Study 
[3]. The slightly higher proportion of lung cancer 
cases in men than in women that could be attributed 
to smoking is in line with observations that lung 
cancers in lifetime nonsmokers are more often seen 
in women than in men [27]. On the other hand, we 
observed a higher proportion of COPD-related deaths 
in women than in men that could be attributed to 
smoking. This could reflect the possible role of oc¬ 
cupational exposures to dusts and fumes in men, al¬ 
though differences in the diagnostic criteria of COPD 
between the sexes could also be responsible for our 
results. 

A calculation of the attributable risks in the sub¬ 
groups of smokers showed that most of the smoking- 
related deaths in men could be attributed to plain 
cigarette smoking. In women, however, filter ciga¬ 
rettes "were responsible" for more COPD-related 
deaths than plain cigarettes. This reflects the fact that 
women, more often than men, smoked filter cigarettes 
and that the RR for COPD-related mortality were 

rette smokers. Although we found a surprisingly 
high RR for cheroot/cigar and pipe smokers, the con¬ 
tribution of these types of tobacco to mortality was 
small, as relatively few subjects smoked these tobacco 
types. It is likely that this proportion will be even 
smaller in the future, as smoking cessation rates in this 
subgroup of smokers are higher than in cigarette 
smokers [ 26 ]. 

In conclusion, this study shows that although ciga¬ 
rette smokers are at highest risk of death from lung 
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cancer and COPD, the differences between cigarette 
smokers and smokers of other types of tobacco are 
probably due to.different inhalation patterns, and are 
relatively small compared to the differences between 
the latter group and nonsmokers. 
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We examined the relationship of cigarette tar yield and other cigarette-usage characteristics in current smok¬ 
ers to the incidence of lung cancer in a study population of 79,946 Kaiser Permanente Medical Care Program 
members, aged 30-89 years, who completed a detailed, self-administered, smoking-habit questionnaire during 
the years 1979 through 1985. Mean length of follow-up was 5.6 years. There were 302 incident lung cancers, of 
which 89 percent occurred in current or former smokers. The tar yield of the current cigarette brand was 
unassociated with lung cancer incidence (relative risk [RR] = 1.C2 per 1 mg tar-yield in men, 95 percent confi¬ 
dence interval [Cl] =0.98-1.05; RR = 0.99, Cl = 0.96-1.03 in women). However, in long-term (>20 years) 
smokers, the risk of lung cancer was decreased in women who had smoked filtered cigarettes for 20 or more 
years relative to lifelong smokers of unfiltered cigarettes (RR = 0.36, Cl = 0.18-0.75), but not in men who had 
smoked filtered cigarettes for 20 or more years (RR = 1.04, Cl = 0.58-1.87). 

Key words: Cigarettes, lung neoplasms, tars, tobacco smoking. United States. 


Introduction 

Although many epidemiologic studies have shown that 
smokers of cigarettes with relatively low yields of tar 
have a lower risk of lung cancer than smokers of high 
car-yield cigarettes, few have examined the relationship 
of car yield to lung cancer in a prospective cohort 
design. 1 ' 4 Two other cohort studies have shown that 
smoking filtered cigarettes is associated with lower risk 
of lung cancer than smoking unfiltered cigarettes, pre¬ 
sumably because the \ar yield of filtered cigarettes is 
lower.*-” Case-control studies also have found a lower 
risk of lung cancer to be associated with low-tar or fil- 



In 1979, we began a prospective study of the health 
effects of smoking low-yield cigarettes in the members 
of a large, prepaid, health-care program who under¬ 
went multiphasie health checkups (MHCs). l,,Ui The 
results of the follow-up through 19S7 for lung cancer in 


this cohort of nearly 80,000 individuals is reported 
here. 

Methods 

Study population and follow-up 
The study population is composed of 79,946 Kaiser 
Permanente Medical Care Program members, aged 
30-89 (mean age, +8 years), who completed a detailed, 
self-administered, smoking-habit, research question¬ 
naire in the setting of a multiphasie health checkuo 
V-MrtC; conducted in the San Francisco (until 1980) 
and Oakland Kaiser Permanence facilities in California 
(United States). The study cohere includes those who 
completed the questionnaire between its inception in 
mid-1979 through 1985. Follow-up was carried out for 
lung cancer from the date of the MHC to the date of the 


A mho* • arc ~uith the Ihz'tsion of Research, Kaiser Permanente Mi tlic.il Cure Program. 3451 Piedmont Avenue, Oakland, CA 94611, USA. 
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earliest of the following: diagnosis of lung cancer 
(m = 302); death (n = 2,275); membership termination 
(n — 15,454); or 31 December 1987 (n = 61,915). The 
mean length of follow-up was 5.6 years. 

Determination of smoking status and of tar content 
Persons were classified as current, former, Or never- 
smokers on the basis of their responses to die smoking- 
habit questionnaire.' 7 Current and former smokers 
also were questioned about: frequency (number of 
cigarettes per day) and duration (years) of smoking; 
brand of cigarette usually smoked; characteristics of 
cigarette brand (length, filtered or unfiltered, menthol¬ 
ated or plain); amount of cigarettes smoked; inhalacion 
habits (frequency and depth of inhalation); and dur¬ 
ation (years) of smoking filtered and low-tar cigarettes. 
The brand of cigarerte usually smoked was classified as 
to tar and nicocine yield according to the Federal Trade 
Commission Reports. 18 ' 20 The reports of May 1978, 
March 1981, and March 1983, were used for question¬ 
naires completed before July 1981, July 1981 through 
December 1983, and January 1984 through December 
1985, respectively. The tar yield could not be ascer¬ 
tained for 14 percent of current smokers. The mean tar 
yield for the brand smoked by current smokers was 
14.8 mg. 

Source of follow-up data 

Determination of lung cancer cases. Incident lung can¬ 
cers were determined from a summary file of first 
occurrences of cancer in the Kaiser Permanente Medi¬ 
cal Care Program. The main source of cases for this file 
was the Resource for Cancer Epidemiology, a Califor¬ 
nia scate-run and federally supported population- 
based registry of cancer incidence in the five San Fran¬ 
cisco Bay Area counties including Oakland and San 
Francisco. (The administration changed in 1986 to the 
Northern California Cancer Center, and the registry is 
now known as the Bay Area Resource for Cancer Con¬ 
trol.) The file also includes cancer cases from the com¬ 
puter-stored records of all overnight hospitalizations 
in the Northern California Kaiser Permanence Medical 
Care Program. Cases from the registry were confirmed 
by registry personnel, while cases determined by hos¬ 
pital discharge diagnosis were confirmed by manual 
medical-record review. 

Mortality. Mortality was ascertained through 1987 by 
computer-matching the members of rhe study cohort 
with the Kaiser Permanente Medical Program mem¬ 
bership file as of 1989 and extracting a list of sublets 
who were no longer members. From this list, we 

4 Cancer Causes and Control. V»l 4. IW5 


accepted as confirmed deaths, those ascertained in pre¬ 
vious studies performed at the Kaiser Permanente Div¬ 
ision of Research. The mortality status of the 
remaining studv subjects who were no longer members 
was ascertained by computer-matching names with the 
California death file using the California Automated 
Mortality Linkage and Information System (CAM- 
LIS).-' Questionable matches were confirmed or 
excluded by manual record review. 

Membership termination data. Annual membership 
status was determined in June of each year by examin¬ 
ation of computerized files. The membership termin¬ 
ation dare was estimated to be 31 December of the year 
in which the person last appeared in rhe June member¬ 
ship file, because that date represents the midpoint be¬ 
tween successive June membership updates. 

Analytic methods 

Statistical analyses were performed using SAS pro¬ 
grams.- Mantel-Haenzcl estimates of the age-adjusted 
relative risks (RR) of lung cancer associated with cur¬ 
rent and former smoking were obtained. 15 For each 
individual, person-years of follow-up were assigned to 
appropriate age categories using attained age for the 
duration of follow-up. Incidence rates were age- 
adiusted by the direct method using the age distri¬ 
bution of current smokers as the standard. Cox pro¬ 
portional hazards models were used to examine the 
joint effect of multiple sociodemographic and smoking 
characteristics on the risk of lung cancer.- 4 RRs associ¬ 
ated with tar yield and selected cigarette-usage charac¬ 
teristics in current smokers were obtained by entering 
each of these characteristics individually in a pro¬ 
portional hazards model which included age, gender, 
race, and education, as well as the frequency and dur¬ 
ation of smoking. 


Results 

The prevalence of current smoking was related 
inversely to age, and was higher in men chan in women 
(Table l). Among the race categories in this study, the 
prevalence of smoking was highest in Blacks, followed 
by Whites, and lowest in Asians. Graduation from col¬ 
lege was associated with a lower prevalence of smoking 
than lesser degrees of education. 

There were 302 incident lung cancers in this cohort 
through 1987, of which S9 percent were in current or 
former smokers. Age-specific RRs for lung cancer 
ranged from 11.3 to 34.9 tor current smokers (cf non- 
smokers) (Table 2); the age-adjusted RR of lung cancer 
for current smokers was 12.8 (95 percent confidence 
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Table 1. Distribution of cigarette smoking status by age. gender, race, and education (No., with % in 
parentheses) 



Nonsmoker 

Former 

Current 

Total 

Age 

30-49 

23,080 (49) 

9.457 (20) 

14,857 (31) 

47,394 

50-64 

11,156 (48) 

5.748 (25) 

6,152 (27) 

23,056 

65-74 

4.032 (55) 

1.902 (26) 

1,391 (19) 

7,325 

75-89 

1.551 (71) 

434 (20) 

186 (9) 

2,171 

Gender 

Men 

14.413 (41) 

9.822 (28) 

10,740 (31) 

34,975 

Women 

25.406 (57) 

7.719 (17) 

11,846 (26) 

44,971 

Race 

White 

21,761 (47) 

12.247 (27) 

12,212 (26) 

46,220 

Black 

8,986 (45) 

3,382 (17) 

7,461 (38) 

19,829 

Asian 

6,385 (72) 

1,052 (12) 

1,454 (16) 

8.891 

Other/unknown 

2.687 (54) 

860 (17) 

1,459 (29) 

5,006 

Education 

* High school 

10,327 (48) 

4,085 (19) 

6,999 (33) 

21,411 

Technical/business 

2,447 (47) 

1,193 (23) 

1,552 (30) 

5,192 

Part college 

8,477 (44) 

4.384 (23) 

6,530 (34) 

19,391 

College graduate/post 

15,878 (54) 

7.087 (24) 

6,495 (22) 

29,460 

Unknown 

2.690 (60) 

792 (18) 

1.010 (22) 

4,492 

Total 

39.819 (50) 

17.541 (22) 

22,586 (28) 

79,946 



interval [Cl] = 8.7-18.7). Agc-spcdfic RRs for lung 
cancer ranged from 4.5 to 7.0 for former smokers; the 
age-adjusted RR of lung cancer for former smokers 
was 5.5 (Cl = 3.7-8.2). 

Frequency and duration of cigarette smoking were 
related strongW to the incidence of lung cancer in 
smokers. An increase in smoking frequency of 10 ciga¬ 
rettes per day was associated with a 33 percent increase 
in the risk of lung cancer (P < 0.0001), adjusted for age, 
gender, race, education, and duration of smoking. A 
l C-ycar increase in duration of smoking was associated 
with a 63 percent increase in the risk of lung cancer 
(P < 0.000 i), adjusted for frequency of smoking and 
the sociodemographic variables. The vast majority of 
lung cancers were associated with a history of at least 
20 years of smoking. The risk of lung cancer in former 
smokers diminished with increasing length of time 
since quitting, but was still nearly twice that of non- 


smokers in chose who quit 15 or more years before the 
MHC (RR = 1.9, Cl = 1.1-3.5). 

The RR oflung cancer in current smokers associated 
with selected cigarctte-usage characteristics is shown 
in Tabic 3, adjusted for age, race, education, frequency 
of smoking (cigarettes/day), and duration of smoking 
(years). The cut-points for tar yield were chosen so that 
approximately 25 percent of smokers would be in the 
highest and die lowest categories. Tar content was not 
significantly associated with the risk of lung cancer in 
either men or women. Frequency of inhalation (all or 
most times cf other categories) was associated with 
increased risk oflung cancer in women only(RR = 2.1, 
P = 0.02). None of the remaining characteristics was 
associated significantly (P < 0.05) with lung cancer in 
either men or women. These associations did not 
change substantially in analyses limited to longer-term 
smokers, i e those with a history of at least 20 years of 


Table 2. Incidence of lung cancer by age and smoking status, and relative risk (RR) and 95% confidence 
interval (Cl) of lung cancer in current and former smokers compared with nonsmokers 


Age 

group 

Current 

Former 

Never 

Current 


Former 

No. of 
events 

Rate/ 

100.000 

No. of 
events 

Rate 

.100.000 

No. of 
events 

Rate/ 

100.000 

RR (Cl) 

RR 

(Cl) 

30-49 

22 

32.7 

2 

" 4.8 

1 

0.9 

34.9 (4.7-258.9) 

5.1 

(0.5-56.7) 

50-64 

89 

224.8 

37 

110.0 

13 

19.1 

11.8 (6.6-21.1) 

5.8 

(3.1-10.9) 

65-74 

54 

406.5 

27 

161.8 

12 

36.0 

11.3 (6.0-21.1) 

4.5 

(2.3-8.9) 

75-89 

19 

671.3 

18 

341.6 

8 

48.5 

13.8 (6.1-31.6) 

7.0 

(3.1-16.2) 
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Table 3. Incidence and relative risk (RR) and 95% confidence interval (Cl) of lung cancer associated with 
selected cigarette use characteristics in current smokers 


Characteristic 


Men 




Women 




No. 

cases 

Rate* 

(per 100,000 
person-years) 

RR 3 

(Cl) 

No. 

cases 

Rate" 

(per 100,000 
person-years) 

RR° 

(Cl) 

Frequency of inhalation 
All or most of time 

76 

143.5 

1.12 

(0.66-1.89) 

63 

122.1 

2.05 

(1.12-3.74) 

Other (reference) 

20 

91.4 

— 


17 

60.8 

— 


Depth of inhalation 

Deep 

25 

203.5 

1.44 

(0.89-2,34) 

6 

85.3 

0.74 

(0.32-1.73) 

Other (reference) 

71 

115.5 

— 


74 

100.3 

— 


Amount of cigarettes 

> 3/4 pack 

37 

132.9 

0.98 

(0.64-1.50) 

29 

105.7 

1.10 

(0.68-1.79) 

< 3/4 pack (reference) 

58 

127.2 

— 


50 

91.4 

— 


Fitter 

Yes 

81 

135.6 

1.03 

(0.61-1.75) 

74 

95.2 

0.65 

(0.32-1.31) 

No (reference) 

17 

118.0 

— 


9 

217.2 

— 


Tar 

< 11 (reference) 

11-18 

14 

39 

107.0 

136.5 

1.29 

(0.69-2.43) 

29 

34 

128.5 

102.7 

0.93 

(0.55-1.59) 

>18 

29 

116.9 

1.27 

(0.67 2.43) 

13 

86.0 

0.67 

(0.34-1.32) 

Tar (continuous) 

N/A 

N/A 

1.02 

(0.98-1.05) 

N/A 

N/A 

0.99 

(0.96-1.03) 


1 Age-adjusted rate, adjusted by direct method using the age distribution of current smokers as the standard. 
0 Adjusted for age, race, education, cigarettes/day. and number of years of smoking. 


smoking. Though age and duration of smoking were 
highly correlated (correlation coefficients = 0,77 for 
men and 0.73 for women), each was associated signifi- 
cantly with lung cancer in the multivariate model, and 
the relationship of other cigarette-usage characteristics 
to lung cancer risk was not altered appreciably by the 
removal of either age or duration of use from the 
model. 

We did nor collect historical information about all 
brands smoked, so we could not ascertain a long-term 
history of tar yields in brands used by smokers, tn 
order to examine indirectly the relationship of low- 
yield cigarette use to lung cancer, we examined the 
relationship of self-reported duration of filtered and of 
low-tar cigarette smoking to lung cancer incidence in 
current smokers wich a history of at least 20 years of 
smoking. Duration of filtered cigarette use was related 
inversely to the risk of lung cancer in women only. 


adjusted for age, race, education, frequency, and dur¬ 
ation of smoking (Tabic 4). These associations did not 
change significantly when the proportion of smoking¬ 
lifetime, represented by duration of filtered cigarette 
use, was substituted for years of filtered cigarette use, 
nor were they altered when the cigarette usage charac¬ 
teristics were entered individually as independent vari¬ 
ables into the statistical models. There was a 64 percent 
decrease in the risk of lung cancer in women who 
smoked filtered cigarettes for 20 years or longer rela¬ 
tive to the risk in women who were lifetime smokers of 
unfiltered cigarettes. Duration of low-tar cigarette use 
was unrelated to lung cancer. 

Discussion 

The rar yield of current cigarettes was unassociated 
wich lung cancer in this study. Other studies which 


Table 4. Relative risk (RR) and 95% confidence interval (Cl] of lung cancer associated with duration of filtered 
cigarette use in current smokers with a history of at least 20 years of smoking (12,038 observations; 166 cases) 


Duration of filtered 
cigarette use (years) 


Men 


Women 

No. 

cases 

RR- 

tCI) 

No. 

cases 

RR' 

(Cl) 

0 (reference) 

16 

1.0 


10* 

1.0 


1 -9 

7 

0.72 

(0.30-1.75) 

10 

1.08 

(0.45-2.59) 

10-19 

27 

0.93 

(0.50-1.75) 

22 

0.70 

(0.33-1.49) 

^20 

43 

1.04 

(0.58-1.87) 

31 

0.36 

(0.18-0.75) 


1 Adjusted for age. race, education, cigarettes/day. and number of years of smoking. 
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Table 5. Cohort and case-control studies regarding the relationship of cigarette tar yield or of filtered cigarette use to lung 
cancer* 


Hammond 


(Ref#) 



Cohort studies 


Location 
of study 

Size of 
cohort 

Length of 
follow-up 

No. of 

lung cancers 

(1) 

USA 

458,573 men 
593,665 women 

2 6-year 
follow-up 
periods 

839 

"adjusted" 
deaths in 
smokers 


Mortality ratios for lung cancer in 
smokers associated with low yield 
cigarettes (< 1.2 mg nicotine, <17.6 
mg tar [with rare exception for tar 
cutoff]) relative to high yield 
cigarettes (5=2.0 mg nicotine, S'25.8 
mg tar) during two 6-year follow-up 
periods were 0.83 and 0.79 for men, 
and 0.57 and 0.62 for women. 
Mortality ratios for lung cancers in 
smokers associated with intermediate 
yield cigarettes relative to high yield 
cigarettes were 0.96 and 0.94 for 
men, and 0.86 and 0.73 for women 


Stellman (2) USA 222,830 White men 6 years 969 Standardized mortality ratio 

(SMR) for lung cancer in smokers 
associated with low tar cigarette 
{«17.6 mg) use was 32% lower than 
the SMR associated with high tar ciga¬ 
rette (5*25.7 mg) use 


Garfinkei (3) USA 619,925 women 4 years 1,006 



A 5 mg increase in cigarette tar yield 
was associated with a 17% increase 
in risk of lung cancer mortality in 
current smokers. The standardized 
mortality for women who smoked 
filters for 40% of their smoking 
lifetime or less was 1.51 {1.29, t .75) 
compared with women who smoked 
filter cigarettes only, among current 
smokers who had smoked for at least 
20 years 


Higgenbottom (4) UK 17,475 men 10 years 193 Mortality rate for lung cancer 

associated with tar yield 5= 33 mg/ 
cigarette was compared with that of 
smokers of cigarettes with 18-23 mg 
tar, Results were inconsistent across 
categories of cigarettes smoked per 
day 


Hawthorne (5) Scotland 11,295 men 2-12years 104 Risk of lung cancer in male current 

smokers was 17% lower (not 
statistically significant) in those who 

relative to those who normally 
smoked plain cigarettes 


Rimington (6) England 10,414 men 69-81 months 104 



Risk of lung cancer associated with 
filter cigarette use relative to non-filter 
cigarette use was 0.65 

Continued ... 
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Table 5. Continued 


Author 

(Be)#) 



Case-control studies 




Location 
of study 

No. of 
cases 

No. and type 
of controls 

Results 

Lubin 

(7) 

Western Europe 

6,920 men 

884 women 

13,460 men 

1,747 women 
hospital-based 

Risk of lung cancer associated with 
lifetime filter cigarettes relative to 
lifetime nonfilter cigarette use was 1.7 
for men and 2.0 for women. Non- 
graded increased risk of lung cancer 
with increased tar 

Wilcox 

(8) 

New Jersey 
(USA) 

727 men 

671 men 

population- 

based 

Risk of lung cancer associated with tar 
yield 14 mg/cigarettes relative to tar 
yield 21.1-28 mg/cigarettes was 0.6 
(95% confidence interval 0.3, 1.1} 

Kaufman 

(9) 

USA and 
Canada 

534 men 

347 women 

998 men 

1,572 women 
hospital-based 

Risk of lung cancer associated with tar 
yield ^ 29 mg/cigarette relative to tar 
yield < 22 mg/cigarette was 4.0 (1.2, 

13) for men and 4.7 (1.1,21) for 
women for cigarettes smoked at least 
10 years before admission 

Bross 

(10) 

Buffalo, NY 
(USA) 

974 White men 

974 White men 
hospital-based 

Risk of lung cancer associated with 
current use of filtered cigarettes 
relative to use of regular cigarettes 
was 0.59 (crude); risk associated with 
filtered cigarette use was generally 
lower relative to regular cigarette use 
in 9 different strata of duration and 
frequency of use 

Dean 

(11) 

England 

616 men 

150 women 

2,563 men 

2,958 women 

population- 

based 

Risk of lung cancer deaths associated 
with use of mainly filtered cigarettes 
relative to mainly plain cigarettes was 
0.41 

Wynder 

02) 

USA 

557 men 

127 women 

4.835 men 

4,712 women 
hospital-based 

Risk of lung cancer associated with 
cigarette use > 10 years in current 
nonfilter smokers relative to long-term 
filter smokers was 1.26 (0.97,1.64) in 
men and 1.37 (0.72. 2.60) in women 

Benhamou 

(13) 

France 

1,217 men 

l.915men 

hospital-based 

Risk of lung cancer associated with 
nontiiter cigarette use relative to 
lifetime filter cigarette use was 1.23 for 
current and former smokers combined 
(not statistically significant) 

Wynder 

(14) 

USA 

2.087 men 
1.012 women 

3,951 men 

1,892 women 
hospital-based 

Risk in current smokers of ^ 10 years 
duration lifetime filter only use relative 
to nonfilter only use was 0.69 (0.37. 
1.27) in men and 0.64 (0.30,1.35) in 
women for Kreyberg 1 lung cancer 
(squamous cell, large cell, and oat 
cell) and was 0.87 (0.43,1.54) in men 
and 0.96 (0.62, 1.47) in women for 
Kreyberg II lung cancer 
(adenocarcinoma, bronchial, and 
alveolar cell carcinoma) 


3 Results generally are adjusted tor age or duration of smoking, and for number of cigarettes smoked per day; in some cases, 
adjustment is made for other characteristics. 
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have examined the relationship of tar yield or filtered 
cigarette use to lung cancer are summarized in Table 5. 
The American Cancer Society’s (ACS) Cancer Preven¬ 
tion Studies (I and II) and the Whitehall Study are the 
only other prospective cohort studies of which we are 
aware that have examined the relationship between tar 
yield and lung cancer. 1 ' 4 In the Cancer Prevention 
Study I, low tar («s 17.6 mg) cigarettes were associated 
with lower mortality from lung cancer than medium 
(17.7-25.6 mg) and high tar (>25.6 mg) cigarettes. 1 - 2 
Lung cancer risk in women increased about 40 percent 
with a doubling of tar yield in the ACS Cancer Preven¬ 
tion Study II, in which nearly all cigarettes smoked by 
women had tar yields ^20.2 mg. J In the Whitehall 
Study, tar yield was associated with lung cancer mor¬ 
tality in smokers of less than one pack per day who 
inhaled, and in smokers of one-half pack or more per 
day who did not inhale. 4 Tar yield was related to lung 
cancer risk in three case-control studies. 7 ' 9 Studies of 
the relationship of car yield to lung cancer have been 
inconsistent in their controlling for the effects of fre¬ 
quency of smoking. 

Possible reasons for the negative findings regarding 
the relationship of car yield to lung cancer in this study 
include compensatory efforts by smokers of low yield 
cigarettes to increase yield by more vigorous inhalation 
patterns or by smoking more cigarettes; the latter has 
been demonstrated previously in this cohort.- 5 How¬ 
ever, the results were not changed substantially when 
adjustment for these variables was performed. The 
inability to assess the long-term tar exposure in our 
study is a limitation. The tar yield of cigarettes smoked 
by an individual was likely to have changed over time 
due to secular trends which have resulted in lower 


yields from cigarettes in general, 2 '’ and due to brand 
changes made by the individual. We had available onlv 
a relatively late assessment of tar intake. This is an 
especially important consideration since smoking 
habits early in life are related strongly to the risk of 
lung cancer later in life.- 7 Another factor which may 
have an impact on the results of this study is the rela¬ 
tively low leveh of the cigarette tar yields relative to 
nearly all the studies reviewed, with the exception of 
the studies of Garfinkel et aP and Wilcox etal* Lack of 


statistical power is an unlikely explanation for the 
negative findings in regard to tar yield, since there was 
no suggestion of any association between car content 
and lung cancer incidence. 

The finding of an inverse association between lung 
cancer risk and filtered cigarette use in women who 
were long-term smokers is consistent with other 
cohort ,-5 and case-control 7 - 12 - 1 '* studies. The magnitude 
of this association is larger in this study than in the 



between lung cancer risk and filtered cigarette use in 
men is due to chance. The Cl around the estimate of RR 
associated with the categories of duration of filtered 
cigarette use was wide and included the estimate of the 
RR noted in almost all the studies (except for Dean et 
a /'*) which examined the relationship of filtered ciga¬ 
rette use to lung cancer. The results in this and other 
studies may be biased by unmeasured potential con- 
founders, such as dietary factors and occupational 
exposures. This study and most other studies of the 
association of low tar and/or filtered cigarette use with 
lung cancer have shown more benefit in lowering lung 
cancer risk associated with the use of filtered cigarettes 
in women than in men, suggesting the possibility that 
biologic factors or unmeasured aspects of the smoking 
habit which differ by gender may influence the impact 
of filtered cigarette use or of changing tar yield on lung 
cancer risk. 

The association of frequency of inhalation with lung 
cancer in women is plausible, in that the intake of 
various components of cigarette smoke depends not 
only on the number of cigarettes smoked but on pat¬ 
terns of inhalation and puffing. Frequency of inha¬ 
lation and/or depth of inhalation have been associated 
wich lung cancer in other studies.- 5 - 7 - 13 The strength of 
the relationship of frequency and of duration of smok¬ 
ing to lung cancer are consistent with the findings of 
other studies, as is the relationship between the length 
of time since quitting to lung cancer in former 
smokers. 2 * 

In summary, there was no association between the 
tar yield of the currently used cigarette-brand and the 
risk of lung cancer in this study. Duration of filtered 
cigarette use in long-term smokers was associated 
inversely with the risk of lung cancer in women, but 
not in men. It is important to place this finding in the 
context that smoking any kind of tobacco cigarette is 
strongly related to lung cancer, and that frequency and 
duration of cigarette smoking are more important risk 
factors for lung cancer than differences in the physical 
characteristics and biochemical composition of ciga¬ 
rette brands. 
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